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ITosicHuTEILHAS 3aIMCKA
BBenenue

OcHnarnienue 001e00pa3oBaTeIbHBIX IIKOJI COBPEMEHHBIM aHAJIOTOBBIM M ITU(POBBIM 000PYAOBAaHUEM SIBIIICTCS MaTepUaIbHON 0a3oi
peamuzanuu  degepalbHOTO TOCYIApPCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa. OJTO OTKPBHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOH H
BHEYPOYHOH, BHEKJIACCHOU JCSITEIHHOCTH U SIBIISIETCS HEOTHEMJIEMBIM YCIOBHEM (DOPMHUPOBAHHS BHICOKOTEXHOJIOTUYHOHN CpEIbl IIKOJbI, 0e3
KOTOPOW CJIOKHO TPEACTaBUTh HE TOJBKO MpoduibHOE O0ydeHHe, HO U COBPEMEHHBIM 00pa3oBaTelIbHBIN Mpolecc B 1enoM. Pa3pacraercs
MoJIe B3aWMOJCHCTBHSI YYCHHKA M YUUTENs, KOTOPOE PACHpPOCTPAHSETCS 3a CTEHBI INKOJIbI B PEATbHBI M BHPTYaJIbHBIA COIMYM.
Hcnons3oBanne y4eOHOTO 0OOpPYIOBAaHMS CTAHOBHUTCS CPEICTBOM OOECIICUCHMsI STOTO B3aUMOJCUCTBUS, TeM Oojiee B YCIOBUAX OOYyUCHHS
IpeaMeTy Ha yriyOJaEHHOM ypOBHE, IpEAIoiaraeMoM npoduinzanneil 00ydeHusl.

Bricokast ci10:KHOCTB pabOTHI ¢ COBPEMEHHBIM IU(PPOBBIM, 0OECIIeYeHrne ero paboToCIIOCOOHOCTH, HETOCTATOYHOCTh METOAMYECKOTO
oOecriedeHnss — BCE 3TO 3a4acTyI0 BCTYIAET B MPOTHBOPEUYHE C HEJAOCTATOUHOCTHIO HH(POPMAITMOHHBIX U HHCTPYMEHTAIBHBIX KOMITETCHIIUH
negarora. Pasperienne n1aHHOTO KOH(MIMKTa BO3MOXKHO B MIPAKTUYECKON JIEATEIHHOCTH, B BHITIOJTHEHUH JEMOHCTPAMOHHBIX U JIA0OPATOPHBIX
pabot, opranu3anuu J1a00paTOPHOTO IKCIIEPUMEHTA, B OPraHN3alMU POCKTHON U y4eOHO-HUCCIIE0BATEILCKOM ACATEIIEHOCTH 00YJaIOIIMXCSI.
B mpomecce 3KcnepUMeHTaNbHON pabOThl ydamiuecs MPHOOPETAIOT OMBIT IO3HAHUS PEATbHOCTH, SBISIFOIIMICS BaXXHBIM JTalloM
dbopmMHupoBaHUA y HHX YOEKICHUH, KOTOpbIE, B CBOIO OUYEpEIb, COCTABISIOT OCHOBY HAyYHOrO MHPOBO33peHHs. B To ke Bpems
oTpabaThIBaeTCs METOJMKA TIOCTAHOBKM OJKCIIEPHUMEHTA. TeMaThKa pacCMaTpUBaeMBIX OSKCIIEPHMEHTOB, KOJWYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKType NPUMEpPHOH 0O0pa3oBaTeIbHON MpOorpaMMbl MO OWOJOTHH, cojepkaHuio DenepanrbHOTO TroCyIapCTBEHHOTO
obpazoBarensHoro crangapra (PI'OC) ocHoBHOTrO 001IET0 00pa30oBaHUS.

[TocTraBsieMbie B IKOJIBI COBPEMEHHBIE CpEACTBa 00yUeHHs, B paMKax MpoekTa IeHTpa «Touka pocTay, comepikaT Kak yKe H3BECTHOE
o0opyJ0BaHue, TaK U MPUHLIUIHAIBEHO HOBoOE. [Ipexe Bcero, 3To mudpoBsie JadopaTopuu ¢ HabopaMH JaTYMKOB, MTO3BOJISIONINE TPOBOIUTD
W3MEPEHUsT (PU3MUECKUX, XUMHUYECKUX, (H3HOIOTHMYSCKHX IapaMeTPOB OKPYXKAIOMIEH Cpeasl W OpraHu3MOB. B OCHOBY 00pa3oBaTenbHOM
MporpaMMBbl  3aJI0)KEHO TPHUMEHEHHE ITU(GPOBBIX JabopaTopuii. PaccMoTpeHHbIE B MOCOOMH OMBITHI MPOILIM IIUPOKYIO ampoOaIuio.
MHoroneTHsisl MPaKTUKa MCIOJIb30BaHUS HUMPOBBIX 1a00paTOpUil W MUKPOCKOMUYECKOW TEXHUKH B IIKOJIC MOKa3ajia, YTO COBPEMEHHBIC
TEXHUYECKHE CpEICTBA OOYYCHHS HOBOTO TIOKOJCHHUS IIO3BOJISIIOT JTOOUTHCS BBICOKOTO YPOBHS YCBOCHHS 3HAHHMA, (OPMHPOBAHUS
MPAKTUYECKHX HABBIKOB OMOJIOTMYECKUX HCCIICAOBAHUM, YCTOWYMBOIO pOCTa MO3HABATEIBHOTO MHTEpPECa INKOJIBHUKOB M, KaK CJEJICTBHE
BBICOKOT'O YPOBHSI Y4€OHON MOTHBAIIHH.

Hean ¥ 3ag1aun

e peanu3anus OCHOBHBIX 0011e00pa30BaTeIbHBIX MIPOrPaMM 0 YUeOHBIM MpeAMETaM €CTECTBEHHO-HAyYHON HAIpPaBIEHHOCTH, B TOM YHUCIIE B
paMKax BHEYPOUHOU AEeSTEILHOCTH 00YUYaromuxcs;

e pa3paloTKa U peanusalusi pa3HOYPOBHEBbIX JOMOJHUTEIBHBIX 00I11€00pa30BaTEIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOW HalpaBiIeHHOCTH,
a TaK)Ke MHBIX IPOrpaMM, B TOM YHKCJI€ B KAHUKYJSPHBIA EPUOS;

* BOBJICUCHHUE YYALIUXCS U MEJAArOrMYECKUX PAOOTHUKOB B MIPOCKTHYIO IEATEIBHOCTD;
e opraHu3anusi BHEy4YeOHOW [eATENbHOCTH B KAHMUKYJSPHBIA MEpHo, pa3paboTKa M pealn3alus COOTBETCTBYIOLIMX OOpa30BaTEIbHBIX
porpamMm, B TOM YHUCIIE JJIS JIJarepeld, OpraHM30BaHHbBIX 00pa30BaTEeIbHBIMI OPraHU3ALUAMU B KAHUKYJISAPHBINA TIEpUO/;



HOBBIIICHHE TMPO(PECCHOHAIPHOTO MacTepcTBa IEAarorHyecKuX pPaOOTHHKOB IIEHTPA, PEATH3YIOUIMX OCHOBHBIC W JIOMOJIHUTEIBHBIC
00111e00pa3oBaTeIbHBIE TPOTPAMMBI.

Co3nanue nentpa «Todka pocTay mpeanoyiaraeT pa3BuTue 00pa3oBaTeNbHON HHPPACTPYKTYpPHI 00111e00pa3oBaTeIbHON OpraHu3aluu, B TOM
qrciie OCHaIIeHHE 0011e00pa30BaTeNIbHON OpraHnu3aluu:

00opynoBaHUEM, CPEACTBAMH O0YUYEHUS M BOCIIUTAHUS JJI U3YUYEHUS (B TOM UUCIIE SKCIIEPUMEHTAILHOTO) MPEAMETOB, KYpCOB, TUCHUIUIMH
(MomyInei) ecTeCTBEHHO-HAayYHOW HANpPaBICHHOCTU MpPU Peaju3allid OCHOBHBIX 00IIEe00pa30BaTEeNbHBIX MPOTPaMM U JOMOJHHUTEIBHBIX
0011e00pa30BaTeNbHBIX MPOTPAMM, B TOM YUCIIE JUISl PACIIUPEHUS COACPkKAHUS YIeOHBIX TpeaMeToB «Du3nkay, « Xumusny», «buomorusy;

000pyZI0BaHUEM, CPEACTBAMH O0yUYEHHS M BOCIIUTAHUSA ISl PeaIu3allii IPOrpaMM JOTOIHUTEIBHOTO 00pa30BaHMsl €CTeCTBEHHO-HAyYHON
HaIlpaBJIEHHOCTEM;

KOMITBIOTEPHBIM U MHBIM 000pY/I0BaHUEM.

CoBpeMeHHbIE SKCIIEPUMEHTAIbHbIE UCCIIEIOBAHUS 110 OMOIOTHH YK€ TPYIHO MPEACTaBUTh 0€3 NCIOJIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO U
U(POBBIX U3MEPUTENBHBIX MpubopoB. B denepanbHoM rocyaapcTBeHHOM oOpazoBatenbHoM cranaapre (OI'OC) mponmcaHo, YTO OJHUM U3
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIA, MPUOOPETAEMBIX YUAITUMHUCS AOKHO CTaTh YMEHUE «IPOBEIACHHS OIBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX
MCCIIEIOBaHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHUI C NCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIbHBIX TPUOOPOBY.

VY4eOHbIil SKCIIEpUMEHT MO OMOJIOTHH, MPOBOAUMBIA HA TPAaAMLIMOHHOM 000pyIOBaHWMHU, 0€3 MpUMEHEHHUs IMU(POBHIX JTadOpaTopuil, HE

MO>KET TIO3BOJIUTH B TIOJTHOM Mepe PEeIIUTh BCE 33J]a4l B COBPEMEHHOI 1IKOJIe. DTO CBSI3aHO C PsIOM MPUYHH:

TPAAUIMUOHHOC MIKOJBHOC O60py,I[OBaHI/Ie H3-3a OIpaHUYCHHA TEXHUUYCCKHX BO3MOJKHOCTEHI HE TMO3BOJISICT IMPpOBOJWUTE MHOT'HUEC
KOJIMYCCTBCHHBIC NCCIICIOBAaHUA,

JUTUTEIHHOCTh TIPOBEICHHS OMOJIOTUYECKUX UCCIICIOBAaHUH HE BCeraa
cornacyeTc;I C IJINTCIBbHOCTHIO y‘-I€6HI>IX BaHHTI/II\/'I; ®*BO3MOXKHOCTH HpOBGI[eHI/IH MHOT'UX I/ICCJIG,Z[OBaHI/Iﬁ OFpaHI/I‘-II/IBaeTCH Tp660BaHI/I$IMI/I
TEXHUKH 0€30MMacHOCTH U JP.

[MudpoBass nabopaTopust MOJHOCTHIO MEHSET METOAMKY U  COJAEp)KaHHE OKCHCPUMEHTAIBHON  JEATETbHOCTH U pellaeT

BbIIIIETIepeUnciieHHble TIpoOsieMbl. [IIMpokuii CHeKTp AaTYMKOB TMO3BOJSIOT YYalIUMCS 3HAKOMUTBCS C MapaMeTrpamMu OHOJIOrHMYecKOro
HKCIEPUMEHTa HE TOJHKO HAa KAUECTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHe. LludpoBas naboparopusi Mo3BOJSET BECTU UINTEIbHBINA
9KCIIEPUMEHT AK€ B OTCYTCTBUH 3KCIEPUMEHTATOPA, & YaCTOTa UX U3MEPEHUN HENO/IBJIACTHA YEJIIOBEYECKOMY BOCIIPUSATHIO.

B npouecce dhopMupoBaHus KCIEPUMEHTAIBHBIX YMEHHH Y4eHHK 00ydaeTcsl MPeJCTaBIATh HH(POpPMALIUIO 00 MCCIEIOBAHUN B YETHIPEX

BUJAX:

B BepOabHOM: OIUCHIBATh SKCIIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJENb AKCIEpPUMEHTa, (UKCHPOBATh BHHMAHHE Ha H3MEpPSIEMbIX
BEJIMYMHAX, TEPMUHOJIOTHH;

B T216J'II/I‘-IHOMZ 3allOJIHATH Ta6J'II/II_H>I AAaHHBIX, JIC)KAIIUX B OCHOBC IIOCTPOCHHA I‘pa(bI/IKOB (HpI/I 9TOM Yy ydalluXCs BO3HHUKACT NCPBUYIHOC
MPEACTABICHUE O MacIITabax BEIMUWH);

B rpa)u4eckoM: CTPOUTH I'padUKd MO TAOJUYHBIM JAHHBIM, YTO MAET BO3MOXKHOCTH IMEPeXojia K BBIIBMKCHUIO THIIOTE3 O XapakTepe
3aBUCUMOCTHU MCXKIAY BCIMYUHAMU (HpI/I 9TOM YYHUTCJIb MOKAa3bIBACT NPCUMYILCCTBO B BU3YyalIM3allun 3aBUCUMOCTEH MCKAY BCINYWHAMU,
HarjaagJHOCTh U MHOI‘OMepHOCTB); B BHUAC MATCMATHYCCKUX ypaBHeHHﬁ: JaBaTb MAaTCMAaTHU4YCCKOC OIIMCAHUEC B3aMMOCBA3HM BCIWYHUH,
MaTeMaTH4ecKkoe 0000IeHuE.

(hopMHPOBaHHE UCCIIETOBATENLCKUX YMEHUHN yUalIuXcs, KOTOPbIE BRIPAXKAIOTCS B CIEAYIOIUX TIEHCTBUSAX:



oTpeieNIeHue MPOOIIEMBI;

IMOCTaHOBKA HCCJICAOBATEIIBCKOM 3a1a4H;
IMJIAaHWUPOBAHUC PCHICHUSA 3aJa4YH,
MOCTPOEHUE MOJIETIEH;

BBIIBHXKXCHHEC T'HIIOTE3,

o gk~ wh P

JKCHEpUMEHTAIbHAS IIPOBEPKA TUITOTES;
7. aHanIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOMOIeHUH; 8.(hopMyITHpOBaHNE BEIBOIOB.

[Tocnennue roapl y ydauuxcsi HaOMIOaeTcs HU3Kass MOTHUBAIUS M3YYCHUS €CTECTBEHHO-HAYYHBIX AMCLUIUIMH M KaK CIEACTBUE MaJCHHUE
KayecTBa 00pa3oBaHMUs.

[TocTaBnsieMble B IIKOJIBI COBPEMEHHBIE CpeICTBAa 00YUYEHHs, B paMKax MpoekTa «Touka pocray, comepkaT KaK YXKe XOpOIIO M3BECTHOE
00opyJ0BaHue, TaK ¥ MPUHLIMIHAIBEHO HOBOE. JTO HU(POBBIE 1aOOPaTOPUU U JaTYMKOBBIE CUCTEMbI. B 0CHOBY 00pa3oBaTeNbHON MPOTrpaMMBI
3aJI0KEHO MpUMeHeHHe LU(POBbIX JabopaTopuii. TemaTWka NPENsOKEHHBIX SKCIEPUMEHTOB, KOJMYECTBEHHBIX OITBITOB, COOTBETCTBYET
CTPYKTYpe TpUMEpPHOW 00pa3oBaTeNbHONW MPOrpaMMbl IO OHOJIOTHH, coaepxkaHuio DenepaqbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHHOTO
crarnapta (PI'OC) ocHOBHOTO 00I1IeT0 00pa30BaHUs.

PaccmoTpenHbie B TOCOOHUM OMBITHI MPOILIX IMHUPOKYIO anpoOarinio. MHOTONIETHSS MPaKTHKA UCIOJIb30BaHUS XUMHYECKUX puoopos, 11J1
B IIKOJIE MMOKa3ajia, YTO COBPEMEHHBIC TEXHUYECKHE CPEICTBA O0YyUECHUSI HOBOTO MOKOJIEHUS MO3BOJISIOT JOOUTHCS BHICOKOTO YPOBHS YCBOCHHS
y4eOHOr0 Marepualia, yCTOWYMBOTO POCTa MO3HABATEIBHOTO HMHTEPECa HIKOJIBHUKOB, T.€. MPEOJOJIETh T€ MPOOJIEMBbI, O KOTOPHIX TaK MHOTO
TOBOPST, KOT/Ia pe€4b 3aX0IUT O COBPEMEHHOM ITKOJLHOM OMOJIOTHYECKOM 00pa30BaHUM.

MarepuanpHo-TexHuYecKkas 0a3a 1eHTpa «Touka pocTa» BKIOYaeT B ceOs 1udpoBbie abopaTopuu, HAOOPHI KIACCHYECKOTO
OGOpy,Z[OBaHI/IH AJI IPOBECACHU A 6HOJ’IOI‘I/I‘IGCKOI‘O MMpaKTUKyMa, B TOM YHUCJIC C UCIIO0JIb30BAHUCM MHUKPOCKOIIOB. YuurtriBas HpaKTI/I‘-IGCKI/Iﬁ OIIBIT
MIPUMEHEHHS TAaHHOTO OOOpYIOBaHUS HAa YpOKax OHMOJOTHMHM M B MPOEKTHO-HCCIEAOBATEIHCKOW NEATEIHHOCTH, CAENaH OCHOBHOWM akI[eHT Ha
onvcaHuy MHUQPOBBIX JAabOpaTOpHii W WX BO3MOXKHOCTAX. [Ipu 3TOM 1HdpoBBIe 1adopatopun B KoMIUIeKTanuu «buonorusy», «Komorusy,
du3nonorus» CoaepKaT Kak WHAWBUAYAIbHBIC JaTYUKU, TaK U MoBTOpstomuecs (Tabn. 1). Ha3zBaHus mocnenHux B mpuUBENEHHOW TabmwIle
BBIJICJICHBI KypcuBOM. Hanmnune moJ00HBIX MOBTOPSIONIMXCS NATYMKOB PACIIUPSET BO3SMOXKHOCTH TIearora Mo OpraHu3aIiy J1adopaToOpHOTO
MPaKTUKyMa.

Taoauna 1 JaTuukn nudpoBbIX Ja00paTOPHii 0 OHOJIOTrMH, DKOJOIHH M (pU3H0J0rHn

Ne i/t buonorus OKOJIOTrus dusznoorus
1 BrnaxuocTtu Bo3myxa BrnaxuocTtu Bo3myxa ApTepuanbHOTO JAaBJIEHUA
2 DIIEKTPOTIPOBOANMOCTH DIIEKTPOTIPOBOANMOCTH Ilynsca
3 OcBemnéHHOCTH OcBemnéHHoCTH OcBemnéHHoCTH
4 pH pH pH




5 TemmepaTypbl OKpy>KarolIel cpebl TemmepaTypbl OKpYy>KarolIel cpebl TemmepaTypsl Tena
6 Hurpart-noHos YacToThl AbIXaHUA
7 Xn0opua-noHOB VYckopenus

8 3ByKa OKT

9 BirasxxHOCTH TIOYBEI Cwitel (3proMerp)
10 Kucnopona

11 OnTU4ecKoi IIOTHOCTH 525 HM (KOJIOPUMETP)

12 Onrtuyeckoii motHocTr 470 HM (KOJIOPUMETP)

13 MyTHOCTH (TYypOHIUMETP)

14 OxkucH yriiepomaa

JlaTuyuky U TOMOJHUTENbHBIE MaTepHalibl (MIEPEXOAHUKH, YyBCTBUTEIbHbBIE JIIEMEHTHI, METOIUYECKHE MaTepUalbl, 3apsIHOE YCTPOMCTBO U

Jp.) KOMILIEKTYIOTCSI B KOPOOKH-UYEMOIaHBbl.

YyeoHo — MeTONMYECKH KOMIIJIEKT

» Ilporpamma ocHOBHOrO 00111ero 00pazoBanus 1Mo 6uonoruu. 5—9 knaccel. ABtropsl: B. B. [laceunuk, B. B. Jlatiomms,

I'. I". llIBenos, 2016

» bwuonorus. Bakrepum, rpuObl, pacTeHus. 5 KiI.:. yde0. Jlus oOmieoOpa3oBar. YUpeKIeHUH .

- B. B. ITlaceunuk. — M.. - Jlpoda,

2016.>buonorus. MHOroobpasue mMOKphITOCEMEHHBIX pacTeHUH. 6 KiI.: yuel. maisa obmeoopa3osar. yupexaennit / B.B. Ilaceunnk. — M.:

Hpoda, 2017.

» buonorus. )KusotHsle. 7 ki1.: yueb. ans obmeoOpaszosart. yupexaenuit / B.B. Jlatiommun, B.A. [Hankun. — M.: Ipoda, 2017.




» buonorus. Yenosek. 8 ki1.: yueb. miis odmeoopazosar. yupexaenuit / J1.B. Konecos, P.JI. Mami, W.H. bensies. — M.: JIpoda, 2018.
» buonorus 9 xin.: y4e0. mis obmieobpasoBar. yupexxaenuid / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, I'.I'. IlIBeroB. M.:
[Ipoceemenue, 2018

1) Ilnanupyemble pe3yJbTaThl 0CBOCHHS YYeOHOT0 MpeaIMeTa.
1.1. JIM4YHOCTHBIE Pe3yJIbTAThI

VYuamuecs TOMKHBL: — HUCHBITHIBATH YyBCTBO TOPIOCTH 32 POCCHICKYIO OMOJIOTHUECKYIO HAyKY;
— CJICAAUTD 3a COOJIIOJICHUEM TIPAaBUII ITOBEJICHHS B IPUPO/IC;
—TIOHUMAaTh OCHOBHBIE (PaKTOPHI, ONPEACISIONINE B3AUMOOTHOILICHHS YeJIOBeKa U IPUPOIBI;
— YMETb peaM30BhIBATh TEOPETUIECKUE ITO3HAHMS Ha TPAKTUKE;
— IOHUMATh LEHHOCTH 3I0POBOTO M 0€30MacHOr0 00pa3a KHU3HH;
— NPHU3HABATh LIEHHOCTH JKU3HHU BO BCEX €€ MPOSIBICHUAX U HEOOXOIMMOCTh OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K OKPY’)KaIOIIeH cpene;
— 0CO3HaBaTh 3HAYCHUE CEMbU B JKM3HHU Y€JIOBEKa M 0OIIECTBA;
— NPUHUMATh HEHHOCTH CEMENHOM KU3HU;
— YBAXXHUTEIHHO U 3a00TIMBO OTHOCUTHCS K YI€HAM CBOCH CEMbH;
— IOHUMATh 3HaYeHHUE O0YUECHHUS AJISl TTOBCEHEBHOM KHU3HH U OCO3HAHHOT'O BBIOOpa Mpodeccui;
— TPOBOJUTH PAOOTY HaJ OMMOKaMHU Il BHECCHNSI KOPPEKTHB B yCBAaHBAaEMblC 3HAHUS,
— IPU3HABATh MPABO KAXI0TO Ha COOCTBEHHOE MHEHHUE;
— (GOopMHUpPOBATH SMOLIMOHAIEHO-TIOJIOKUTEIBHOE OTHOIICHHE CBEPCTHUKOB K cebe yepe3 Iiy0oKoe 3HaHHE 300JI0THUECKON
HAaYKH; — TPOSBIATH TOTOBHOCTH K CAMOCTOSITEIILHBIM MTOCTYIIKaM U JICHCTBUSAM Ha 0J1aro MpUpoAbl; — YMETh OTCTauBaTh CBOIO
TOUKY 3pEHUS;
— KPUTUYHO OTHOCUTHCS K CBOMM IOCTYIKAaM, HECTH OTBETCTBEHHOCTH 32 UX IOCIIEACTBUS;
— YMETh CIIymIaTh W CIBIIATh APYroe MHEHHE, BECTH IUCKYCCHIO, OIIEPHPOBATh (haKTaMM Kak JUIA0Ka3aTeIbCTBA, TaK M IJISI ONPOBEPIKECHUS
CYIIECTBYIOILIEI0 MHEHHUSI.

1.2. MertanpeameTHble pe3yabTaTbiMeKNpeIMeTHbIe OHATHA:CUCTEMAaTU3UPOBAaTh,  COMOCTABIIATH, aHAJIU3UPOBATH,

00001aTh u UHTEPIPETUPOBATh  MH(DOPMAIIHIO, coJiepaKallyrocs B TOTOBBIX MH(POPMAITMOHHBIX 00BEKTAX;
BBIJICJIATh TJIABHYIO W M30BITOYHYIO HWH(OPMAIUIO, BBINOJIHATH CMBICIOBOE CBEPTHIBAHWE BBIICICHHBIX (DAKTOB, MBICICH; TPEACTABIATH
nH(pOpMaIHIO B CKATOU CIIOBECHOM opme (B BHC TUIaHA WM TE€3WCOB) U B HATJISITHO-CUMBOJIMUECKOU (popme (B Buie TabuIl, rpad)iIECKUX CXEM
U JMarpamM, KapT MOHATUH — KOHIENTYaJbHBIX JUArpamMM, OTMOPHBIX KOHCIIEKTOB);3allOJHITH W JIOTIOJHSATH TAOJHIIBI, CXEMBI, JTUArpaMMEl,

TCKCThI



OBJIaJIcHUE OOYYaIOIIMMHUCS OCHOBAMH YHUTATEIbCKOH KOMIETEHLUH, NIpUOOpeTeHNe HaBBIKOB paboOThl ¢ MHGOpMaluel, yJyacTue B MPOEKTHOH,

HCCIIen0BaTebCKON gesreapbHocTh. PeryiasTusabie Y'Y :

YMeHHe caMOCTOSITETIbHO OMPEeNATh eI 00y4eHHs, CTaBUTh U (OPMYJIMPOBATh HOBBIC 33/1a4H B y4eOe U MO3HABATEIILHON JEATEIbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MO3HABATEIbHOMN AeATebHOCTH. OOyJaromuiicss CMOXKeET:
aHAJIM3UPOBATh CYILLECTBYIOILIIME 51 IIJIAHUPOBATH Oynymue o0Opa3oBaTesbHbIC

pe3yabTaThL;UACHTU(UIUPOBATH COOCTBEHHBIE TPOOIEMBI M OMPEAETATH INIABHYIO MPOOIEMYy;

BBIIBUTaTh BEPCHU pEHICHUS NpoOieMbl, (OPMYyIHpPOBaTh TUMOTE3Bl, MPEABOCXHUIIATH KOHECYHBIH

pe3ybTaT;CTaBUTh 1LEJdb JEATEIPHOCTH Ha OCHOBE OIPENENIeHHOW MpoOJeMbl U  CYIIECTBYIOIIUX
BO3MOXKHOCTEH;popMynupoBaTh y4deOHBbIE 3a1aud Kak IIard JOCTH)KEHUS IIOCTaBICHHOM Ienn

IEATENbHOCTH;

00OCHOBBIBATh IIE€JIEBBIC OPUEHTUPHI M IPHOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBas H 0OOCHOBBIBAS JIOTHYECKYIO MOCIIEA0BATEIbHOCTh
I1aroB.

YMeHHne caMOCTOSITENbHO IJIAHUPOBATH IYTH JOCTHXKEHMS IIeNiei, B TOM YHWCIE ajJbTepHAaTHBHbBIC, OCO3HAHHO BHIOMpaTh Hamboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs YIeOHBIX U MO3HABATEeNbHBIX 3a/1a4. OOyUaromuiics CMOXKET:

OIIPEAETSATh HEOOXOAMMBbIE IeWCTBHE(S)) B COOTBETCTBHMHM C YYeOHOW M IIO3HABAaTENbHOH 3amadeil M COCTaBIATh AITOPUTM HX
BBINTOJIHEHU;000CHOBBIBATh M OCYIIECTBIATH BbIOOp Hambosee 3(PQPEeKTHBHBIX CHOCOOOB pemieHus y4eOHBIX M I03HABATEIbHBIX
3a7a4;01peeIATh/HAXOAUTh, B TOM 4YHCJIE W3 MPEAJIOXKECHHBIX BAPHAHTOB, YCIOBHUS MU BBITOJHEHUS y4eOHOH W ITO3HABATEIIHHOM
3aJ]aui;BBICTPANBATh KU3HEHHBIE MJIAHBI HAa KPaTKOCpOoYHOe Oynyiiee (3asBIsATh LeJIeBble OPUEHTUPBI, CTABUTH a/ICKBATHBIC UM 33J]audl U

npeajiaratb I[GﬁCTBHH, YKa3biBas U 000CHOBEIBast JIOTUYCCKYIO IMMOCJICI0BATCIIbHOCTD H_IaI‘OB);

BBIOMpPAaTh M3 MPEUIOKEHHBIX BapHUAHTOB UM CaMOCTOSTENbHO HCKaTh CPEJCTBA/peCypChbl Ul pELICHUs 3aJa4yM/IO0CTHKEHUS

LI€JIN;COCTABIIATD IUIaH PeIIeHuUs MPoOIeMbl (BBIITOJHEHUSI TPOEKTA, IPOBEAECHUS HCCIIEI0OBAHNSA);

OIpeNeNIATh TOTCHIUAIBHBIE 3aTPYJHEHUs IPH pEUICHHH Y4eOHOM W IO3HABaTEIbHOM 3aJauyd W HAXOIHWTh CpEICTBa IS HX

YCTPAHEHUS;0MUChIBATE CBOW OMBIT, OPOPMIISS €ro Uil NepeAayd IPYTMM JIIOASM B BUJAE TEXHOJOIMM PELICHMs MPAKTUYECKHX 3a7ay

OIpEeJICJIEHHOTO KJIacCa;IIaHupOBaTh U KOPPEKTUPOBATH CBOIO MHINBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

YMeHHE COOTHOCHUTH CBOM JEWUCTBHUS C IUIAHUPYEMBIMHM PE3yJbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH JAEIATEIBHOCTH B IPOLECCE
JOCTIDKEHUS pe3ynbTara, ONpeleNiaTh CocoObl JeMCTBUI B paMKax NMPEAIOKEHHBIX YCIOBUH M TpeOOBaHUN, KOPPEKTUPOBATh CBOU ACUCTBUS B

COOTBETCTBHH C U3MEHSIIONICHCS cuTyanuei. OOyqaroniuiics CMOXKeT:



OIPEIENIATH COBMECTHO C MEAAaroroM M CBEPCTHUKAMHU KPUTEPUH INITAHUPYEMBIX PE3yJIbTaTOB M KPUTEPUH OLICHKH CBOEH yueOHOM
JesITeIbHOCTH;CUCTEMAaTU3UPOBaTh (B TOM YHCIIE BBIOMpPATh TNPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX pE3ylbTaTOB U OLEHKUH CBOEH

NesITeIbHOCTH;0TOMPAaTh WHCTPYMEHTHI ISl OLICHMBAHMS CBOEH JEATEIbHOCTH, OCYIIECTBISATh CAaMOKOHTPOJIb CBOEH NEATENIbHOCTH B

paMKax
NPE/UIOKEHHBIX YCIIOBHI M TpeOOBaHMIA;OLICHUBATh CBOIO JESATEIBHOCTh, APTYMEHTUPYS HPUYHMHBI JOCTHKECHUS WIH

OTCYTCTBHUSI INIAHUPYEMOTO PE3YJIbTATA;

HAXO/UTh I0CTaTOYHBIE CPEJICTBA JUI BHIMOIHEHUS YUEOHBIX JEHCTBUI B U3MEHSIONIECHCS CUTYallMH /WK TIPU OTCYTCTBHHU TUTAHUPYEMOTO
pe3ynbraTta;padoTasi 1o CBOEMY IJIaHy, BHOCUTH KOPPEKTUBBI B TEKYIIYIO JAESATEIbHOCTh HA OCHOBE aHAIN3a U3MEHEHHUM CUTYallUU IS MTOJTy4eHUs
3aIJIAaHUPOBAHHBIX XApaKTEPUCTUK MPOAYKTa/pe3ysbTaTa;yCTaHABIMBATh CBSA3b MEXKIY IMOJIYYEHHBIMH XapaKTEepUCTUKAMHM TMPOJIYKTa U

XapaKTEPUCTUKAMH IIpoIiecca IEATEIbHOCTH U 110 3aBEPIICHUN
NEeSATEIbHOCTH IpPEAIaraTb N3MEHEHHE XapaKTEePUCTHK IpoLecca JUIsl MOJIYyYeHHUS YIYUIICHHBIX XapaKTEPUCTUK POIYKTa;CBEPSTh

CBOM JICHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, UCIIPABIISITh OIIMOKH CAMOCTOSITENIBHO.

YMeHue oLeHUBaTh PABUIBLHOCTH BHITIOJIHEHUS Y4eOHO! 3a1aui, COOCTBEHHbBIE BO3MOKHOCTH ee petleHns. OOyJaromuicss CMOXKET:

OIIpEeNIeNIATh KPUTEPUH PABUIIBHOCTH (KOPPEKTHOCTH) BBINOJIHEHUS Y4eOHOH 3a1a4H;
aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHUS ISl BBITOJHEHHS yUueOHOM 3a1auu;

CBO6OI[HO IIOJIB30BaThHCA BI)Ipa6OTaHHI)IMI/I KPUTCPUAMU OLCHKHU U CAMOOLICHKH, UCXOA U3 LEJIN N UMCIOIUXCS CPEACTB, pa3jindasd

pe3yiabTaT U CIIOCOOBI HeﬁCTBHﬁ;OHGHHBaTB MMPOAYKT cBOCH ACATCIBbHOCTH 110 3aJaHHBIM W/HIH CaMOCTOSITEIHHO OMPCACIICHHBIM KPUTCPUSAM B

COOTBETCTBHH C IIEITBIO
JeSITeTbHOCTH;000CHOBBIBATh JTOCTH)KUMOCTh 1€ BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICGHKHM CBOHMX BHYTPEHHUX PECYpPCOB U OCTYITHBIX
BHEITHUX
pecypcoB;pUKCHPOBaTh M AHATU3UPOBATh JUHAMUKY COOCTBEHHBIX 0Opa30BaTEIbHBIX
pE3yNIbTATOB.
Bnagenne ocHOBaMHM CaMOKOHTPOJIS, CAaMOOIIEHKH, TPUHSATUS PEIIEHUH W OCYIIECTBICHUS OCO3HAHHOTO BBIOOpa B y4ueOHOU U
no3HaBaTeIbHOU. OOYUYarOIIHIICS CMOXKET:

HaGHIO,Z[aTB n aHa)'II/ISI/IpOBaTB CO6CTB€HHyIO yq66Hy10 n HO3HaBaTeHBHYIO HNCATCIIBHOCTE U HOCATCIIBHOCTH z[pyrnx 06yan0H1ch;1 B
mporecce

B3alMOITPOBEPKH;COOTHOCUTH pealibHbIE U INITAHUPYEMbIE Pe3yIbTaThl HHAUBUIYAIbHON 00pa30BaTeIbHON AESTENbHOCTH U

ACIaTh BBIBOABL,IIPUHUMATE PCHICHUC B y‘lC6HOI>i CUTyallMl U HCCTH 34 HETO OTBECTCTBCHHOCTD,



CaMOCTOSITENILHO OTIPENENATh IPUYMHBI CBOETO yCIleXa UM Heyclexa M HaXOAUTh CIIOCOOBI BBIXO/Ia U3 CUTYAIMH HEYCIeXa;

PETPOCTIEKTUBHO ONPENENATh, KAKNE ISHCTBUS 10 PEIICHUIO yueOHON 3a/1a4n WITH MapaMeTpPhl THX JeHCTBHI NPUBEIH K MOTYIECHHIO
MMEIOIIErocs MPOIyKTa yUeOHOH AeATeIbHOCTH;AEMOHCTPUPOBATH TPUEMBI PETYIISAIMH NICUXO(PU3UOTOTHUECKUX/ SMOLMOHATBHBIX COCTOSIHUN IS
JOOCTIDKEHUST 3¢ ¢eKTa yCroKoeHus (yCTpaHEHHUs SMOLMOHAIBHOM HampsHKEHHOCTH), 3(PQeKTa BOCCTaHOBJIECHUS (OcnabieHHus MpPOSBICHUIMA
yToMIIeHus ), 3P PeKTa aKTUBU3ALUT

(ToBBIIIEHUS TICUXO0(PU3HOTOTUUECKON PEAKTUBHOCTH).

Ilo3uaBaTeabHuble YY /1

YMeHue omnpenensTh MOHSTHS, CO3AaBaTh OOOOIEHUS, YCTaHABIMBATH AHAIOTHH, KIAaCCHU()HUIIMPOBATh, CAMOCTOSTENILHO BBIOMPATH
OCHOBaHUSI W KpUTEpPHH IS KIACCH(UKAIUU, YCTAHABIMBATh NPUYUHHO-CICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE pACCYXKICHUE,
YMO3aKIIOYeHUE (MHAYKTUBHOE, ICAYKTUBHOE, 10 aHAJOTHH) U JeJIaTh BBIBOBI. OOyUJarOMIUNCs CMOXKET:

+ TIOIOWMpATh CIOBA, COMOAYNHEHHBIC KIIFOYCBOMY CIIOBY, OMPEICIISIONINE €ro MPU3HAKU M CBOICTBA;

*  BBICTPAMUBAThH JJOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA U COTIOJYMHEHHBIX €MY CJIOB;

BBIJCNATH OOLIUI MPU3HAK JIBYX WM HECKOJIBKUX MPEAMETOB WIIH SBICHUN U OOBSICHITH UX CXOJICTBO;

« 00BENUHATH MPEAMETHI W SIBICHHS B TPYIIBI 110 ONPENEICHHBIM IMPH3HAKaM, CPaBHHUBATH, KIacCH(UIMPOBATH U 0000mIaTh

(haKThI U SBJICHHUS;

BBIIENATH SBJICHUE U3 OOIIETO psijia APYTUX SBICHUH;
s ONpENeNsTh OOCTOSATENhCTBA, KOTOPHIC MPEANISCTBOBAIA BO3ZHMKHOBEHUIO CBSI3U MEXIY SIBICHUSIMH, U3 OTUX OOCTOSTEIHCTB

BBIJICJIATH ONPEENISIONINE, CTIOCOOHBIE OBITh MPUYMHOMN TAHHOTO SIBIICHHS, BBISIBIISITH IIPUYMHBI U CIICIICTBUS SIBIICHHIA,

s CTPOHUTH pacCyXIeHHUE OT OOITNX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSAM M OT YAaCTHBIX SBJICHHUIA K OOIIUM 3aKOHOMEPHOCTSIM;
s CTPOHUTH pacCyXIIEHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SBICHUI, BBIACISS IPH 3TOM 00IIME PU3HAKHY;

¢ M3JIaraTh MOJTYYCHHYIO HH(OPMALIHIO, MHTEPIIPETUPYSI €€ B KOHTEKCTE pelIaeMon 3a1auu;



¢ CaMOCTOSITEBHO YKa3blBaTh Ha HH(OpPMAIHIO, HYKIAIOIIYIOCS B TMPOBEPKE, MpeniaraTh W MPUMEHSTh CIHOCO0 MPOBEPKHU
JOCTOBEPHOCTH MH(POPMALINH;

+ BepOaM30BaTh YMOIMOHAIBHOE BIIEYATIICHIE, OKA3aHHOE Ha HET'0 UCTOYHUKOM;

+  OOBSICHSATH SIBJIICHUS, TIPOIIECCHI, CBSI3U U OTHOIICHUS, BBISBIISIEMbBIE B XOJI€ TIO3HABATEILHOW U UCCIIEIOBATENLCKON AESITETbHOCTH
(mpuBOAUTH OOBSICHEHHE ¢ M3MEHEHHEM (OPMBI TPEICTABICHUS; OOBICHITH, NCTATH3UPYS WIH 000011as; 0OBICHATh C 3aJJaHHON TOYKU
3peHus);

* BBIABISATh M HA3bIBaTh MPUYUHBI COOBITHS, SIBIICHUS, B TOM YHKCJIE BO3MOXHBIC / HanOoliee BEPOSTHBIC MPUUMUHBI, BO3MOXKHBIC

IIOCICACTBUS SaﬂaHHOﬁ IMPUYIUHEBI, CAMOCTOATCIBHO OCYIICCTBIIAA HpI/ILII/IHHO'CJ'IeI[CTBCHHHﬁ aHaJInu3;

+ JIeNIaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHAJIW3a PA3HBIX TOYEK 3PEHHS, MOATBEP)KIATh BHIBOJ COOCTBEHHOW apryMeHTaIllUeH

HJIN CaMOCTOATCIIbHO IMOJTYYCHHBIMU JJTaHHBIMH.

VYMeHue co3aBarh, IPUMEHSTh M TPeo0pa30BbIBATH 3HAKH U CUMBOJIBI, MOJICITH U CXEMBI JTs pEIlieHHs yIeOHbIX M MO3HABATEIbHBIX 3a/1a4.
OOyJaromuiicss CMOXKET:

+ 0003HaYaTh CHMBOJIOM W 3HAKOM MPEIMET W/IIIN SIBIICHUE,

+ ONpEACNATH JIOTHUYECKUE CBS3M MEXAY MpEeIMETaMH W/WIH SBICHUSIMH, 0003HAYaTh JAHHBIC JIOTHUECKUE CBSI3U C ITOMOIIBIO
3HAaKOB B CXEME;

+ CO37aBaTh aOCTPAKTHBIN WM PeaIbHBIA 00pa3 mpeaMeTa /Uiy sSBJICHNUS,

* CTPOUTH MOJIETIH/CXEMY Ha OCHOBE YCIIOBHUH 3aaud U/WIIH CIIOCO0a €€ PeleHus;

+ co3/1aBaTh BepOaNbHbIC, BENIECTBEHHBIC U MH()OPMAIIMOHHBIC MOJICNN C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa
IUTSL OTIPEIEJICHUST CIIOCO0a PEIICHHS 33]]a4l B COOTBETCTBHH C CHTYaIlueH;

+ MpeoOpa3oBBIBATH MOJIEIH C LIEJIBIO BBISIBICHUS OOIIUX 3aKOHOB, ONMPEACISIONUX JaHHYIO MIPEIMETHYIO 00JIacTh;

s TIEPEBOJUTH CIOXKHYIO IO COCTaBY (MHOTOACIIEKTHYIO) HHPOPMAIIUIO U3 Tpauieckoro uiu GopMaan30BaHHOTO (CUMBOJIBHOTO)
MPEJCTAaBICHHUS B TEKCTOBOE, 1 HA00OPOT;

* CTPOWTBH CXEMY, aJITOPUTM JICHCTBHS, HCIIPABIISTH MIIM BOCCTAHABIMBATh HEU3BECTHBIA PaHee aITOPUTM HAa OCHOBE MMEIOIIETOCS
3HaHUA 00 00BEKTE, K KOTOPOMY IPUMEHSETCS AJITOPUTM;

* CTpOUTH AOKA3aTCJIbCTBO: IPAMOEC, KOCBEHHOC, OT ITPOTHUBHOTO,



s aHAIM3UPOBATH/pedICKCUPOBATh OIBIT Pa3padOTKH W pealu3alud y4yeOHOTO TMPOEKTa, HCCIAEAOBaHUS (TEOPETHUECKOTro,
HMITUPUYECKOTO) HA OCHOBE TPEMIOKEHHONH NPOOJIEMHOW CHTyalluW, TOCTABICHHOW WENW W/WIM 3alaHHBIX KPUTEPUEB OICHKU
POAYKTa/pe3ynbraTa.

CwmpicnoBoe uteHre. OO0yJaroImMiCcs CMOXKET:

* HAXOJUTh B TEKCTE TpeOyeMyro HHPOPMAIHIO (B COOTBETCTBHH C IEJISIMH CBOCH IEATEILHOCTH);

¢ OpPUEHTHUPOBATBHCA B COACPIKAHUU TEKCTA, IOHUMATh LIEIOCTHBIM CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;

¢ yCTaHABJIMBATh B3aUMOCBS3b OMMMCAHHBIX B TEKCTE COOBITHH, SIBIICHHIA, IIPOLIECCOB;

*  PE3IOMHPOBATH TJIABHYIO HJICIO TEKCTA,

« TpeoOpa3oBHIBATh TEKCT, «IEPEBOJsA» €ro B JPYI'yl0 MOJAAIbHOCTb, HHTEPIPETUPOBATH TEKCT (XYIOKECTBEHHBIH H
HEXY/I0KECTBCHHBIN — y4eOHBIN, HAyYHO-TIONY/ISAPHBIH, HHPOPMAaIMOHHBIH, TekCcT non-fiction);

¢ KPUTHUYECKH OLIEHUBATH COJIepKaHue U POopMy TEKCTa.

cDOpMI/IpOBaHI/Ie " Pa3sBUTUC JKOJIOTMYCCKOTO MBIINUICHHA, YMCHUC IMPUMCHATH €TO B HOBH&B&TGHBHOﬁ, KOMMyHHKaTHBHOﬁ, COHH&HBHOﬁ
MpakTUKe U podeccrnoHanbHoi opueHTanuu. O0yJaromuics CMOKET:

+  ONpENeISTh CBOC OTHOIIICHUE K IPUPOTHOMN CpejIe;

+ QHAJM3MPOBATH BIUSHHUE YKOJIOTUUYECKUX (PAKTOPOB HA Cpeay OOMTAHUS )KUBBIX OPTaHU3MOB;

*  TPOBOJUTH MPUIUHHBIN U BEPOATHOCTHBIN aHAIN3 YKOJIOTUUCCKUX CUTYAIHIA;

+ TPOTHO3UPOBATH MU3MEHEHUS CUTYAI[H MPH CMEHE NEHCTBUS OMHOTO (akTopa Ha JACUCTBHE APYroro (haktopa; pacrnpoCTpaHsITh
HKOJIOTUYECKUE 3HAHMS U y4aCTBOBATh B MPAKTHUUYCCKUX JIENIaX IO 3aIUTE OKPYXKAOIIEH cpebl;[ BhIpakaTh CBOC OTHOIICHUE K TPUPOJIC
4yepes PUCYHKH, COUMHEHUS, MOJIENIH, TPOEKTHBIC PaOOTHI.

« Pa3Butne MOTHBAIIlUU K OBJAaJACHHUIO KyﬂbTypOﬁ AKTUBHOI'O HCIIOJIB30BaHU CHOBapeﬁ U JOPYyrux TIIOUCKOBBIX CHCTCM.
OOyJaromuiicss CMOXKET:

*  OmImpeaciiaThb HGO6XO,Z[I/IMBIG KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aITPOCHI;

* OCYHICCTBJIATH BSaHMOHeﬁCTBHe C 3JICKTPOHHBIMU IMOUCKOBBIMU CUCTCMAMU, CJIOBAPAMMU,

« (QopmHupoBaTH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX HCTOUYHUKOB JJi1 0OBEKTUBU3AIMH PE3YJIbTATOB IMOUCKA;

* COOTHOCHUTBH NOJTYUYCHHBIC PC3YJIbTATHI IIOUCKA CO CcBOECH ACATCIIBHOCTEBIO.

KoMmvmyHukaTuBHbie YY1




YMeHue opranu30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTENEM U CBEPCTHUKAMH; paboTaTh MHANBUAYAIBHO
U B TpyIIe: HaXOUTh OOlee pelieHue M paspemaTh KOH(PIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMHA M ydeTa MHTEPECOB; (HOpMYIHpPOBATH,

apryMEHTHPOBATh M OTCTAaUBaTh cBOe MHeHHE. OOyUaromunicss CMOXKET:
-OIpEeAEATh BO3MOXKHBIE POJIM B COBMECTHOM I€ATEIbHOCTH;
-UrpaTh ONPEJECIICHHYIO POJIb B COBMECTHOH /1€ TENBbHOCTH;

-IPUHUMATh MO3UIMIO COOECEIHNKA, TTOHUMAs TIO3ULIUIO IPYTOT0, pa3nyaTh B €r0 PeY: MHEHHE (TOUYKY 3pPEHHs), JOKA3aTEIbCTBO (APTyMEHTHI),

(aKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;
-ONpEeAeNATh CBOM JICHCTBUA U IEHCTBHSI TApTHEPA, KOTOPBIE CIIOCOOCTBOBAIN MIIM MPENSATCTBOBAIN MPOAYKTUBHON KOMMYHHUKAIIUY;
-CTPOUTH NMO3UTHBHBIC OTHOILIEHUS B IpoIecce yueOHOM 1 MO3HABATENbHON ACATEIbHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHMs, B JIUCKYCCHUU YMETh BBIABUIaTh -KOHTPApryMEHTHI, Nepedpa3upoBaTh CBOIO
MBICITb (BJIaJleHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);
-KPUTHYECKA OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPHU3HABATh OMIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TaKOBO) M

KOPPEKTUPOBATH €T0;

-TpeyiaraTh albTePHATUBHOE pelIeHNe B KOH(MIMKTHON CUTYaInH;

-BBIICTIATH OOLIYIO TOUKY 3pEHHS B JUCKYCCHU;

-JIOTOBAPUBATHCA O MPABUIIAX M BOIPOCAX JJIsl 0OCYKICHHS B COOTBETCTBUH C TIOCTaBJIEHHON TIepe/1 TPYIIOi 3a1auei;

-OpraHU30BbIBaTh Y4eOHOE B3aUMOJACHCTBHE B Ipymme (ONPEAesTh OOLIME IeNH, PAacIpeIelsiTh POJIU, JOTOBAPUBATHCS IPYT C APYrOM H T. 1.);-
YCTPaHATh B PAMKax JUAIOra pa3pbhlBbl B KOMMYHUKAIIWU, 00YCIIOBIICHHBIE HETIOHMMAaHUEM/HETIPUSTHEM CO CTOPOHBI COOeCeHUKA 3a/1auu, (POPMBI
UJIM COJEp KaHus Auaora.

YMeHue 0CO3HAaHHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHUM C 3aJayeli KOMMYHMKALIMU I BBIPAQXKEHUS CBOUX YYBCTB, MBICICH U
MOTPeOHOCTEN IS MJIAHUPOBAHUS U PETYISIUU CBOCH JEATEIHbHOCTH; BIAJCHHE YCTHOW M MUCbMEHHOH PEUYbI0, MOHOJOTHYECKOH KOHTEKCTHOM

peubto. O0y4aromuncs CMOXeET:
-OIpeAeNATh 3a/1a4y KOMMYHHKAIIUU M B COOTBETCTBUU C HEll OTOMpATh pedyeBble CPEICTBA;
-0TOMpAaTh U UCIIONIB30BATh PEUEBBIC CPEICTBA B IMPOIIECCE KOMMYHUKALIUU C APYTUMH JIOABMH (IMAJIOT B TIape, B MAJIOH IpyMIe U T. 1.);

-TIPEJICTABIISATh B YCTHOM WJIM MUCHbMEHHON (hopMe pa3BepHYTHIM IJIaH COOCTBEHHOM IEATEIbHOCTH;COOII0IaTh HOPMBI

nyOJIMYHON pedn, perJjaMeHT B MOHOJIOTe U IUCKYCCUU B COOTBETCTBHH ¢ KOMMYHHMKATUBHOM 3a/1auei;



-BBICKA3bIBaTh U 00OCHOBHIBATH MHEHHE (CYXKICHHE) U 3allpalliiBaTh MHEHUE MapTHEpa B paMKax JHAIOra;

-IPUHUMATh PEIIeHUE B XOJI€ JUAJIora U COTJIACOBHIBATh €ro ¢ COOECeTHUKOM;

-C03/1aBaTh MUCHhMEHHBIC «KIIUITUPOBAHHBIC» M OPUTUHATBHBIEC TEKCTHI C HCIIOIH30BAHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;
-HCII0JIb30BaTh BepOabHbIE CPEACTBA (CPECTBA JIOTHUECKOM CBSI3M) AJISl BBIIEJICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIJICHUS;
-HCII0JIb30BaTh HEBEpOAJIbHbIE CPEICTBA MIIH HATJISIHbIE MaTEepPHUaJIbl, MOITOTOBICHHBIE/OTOOpAaHHBIE MTOJT PYKOBOJICTBOM YUUTEIIS;

-ACJ1aTh OI.IGHO‘-IHBIﬁ BBIBOA O HJOCTHKCHHUU HCIWM KOMMYHHUKAIIMKW HCIIOCPCACTBCHHO IIOCJIC 3aBCPHICHUSA KOMMYHHUKATHBHOI'O KOHTAKTa U

000CHOBBIBATH €I0.

dopMUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTU B 00JIACTH UCTOIb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — UKT).

OOy4aromuiicss CMOXKET:

-1I€JICHANIPABJICHHO HMCKaTh M HCMOJb30BaTh HWH(GOPMAIMOHHBIE PECypChl, HEOOXOAMMBIC JUIS PEIICHUS YYEOHBIX M TNPAKTHUECKUX 3a4ad C
nomouieto cpeacts UKT;

-BBIOMpATh, CTPOUTh W HCIIOJIB30BaTh aJIeKBaTHYIO WH(OPMAIIMOHHYIO MOJENb Ul MEpelauyd CBOUX MBICICH CpelcTBaMH €CTECTBEHHBIX U

(bOpMaJ'H:HBIX SA3BIKOB B COOTBCTCTBUH C YCIIOBUAMUH KOMMYHUHKAIIUU;

-BBIJICJIATH NH(OPMAIIMOHHBIA aCTIeKT 3a/1a4H, OTIEPUPOBATh JaHHBIMH, HCIOIb30BaTh MOJICIIh PELICHNUS 3a/1a4H;

-UCIIOJIB30BATh KOMIIBIOTCPHBIC TCXHOJIOTUH (BKJ’IIO‘-IaSI BBI60p AACKBATHBIX 3a4a4€ HWHCTPYMCHTAJIBHBIX MNPOrpaMMHO-AIIIapPaTHBIX CPCACTB U
CEPBHCOB) ISl peHICHUs] HH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX Y4EOHBIX 3aJ[ad, B TOM YHCJIE: BBIYHUCICHHE, HATMCAHUE MHCEM, COUYMHCHHH,
TOKJIaJ0B, pedepaToB, CO3aHNE MTPE3CHTALUI 1 JIp.;

-MCIIOJIb30BaTh HH(POPMAIIMIO C YIETOM STHUECKUX U TPABOBBIX HOPM;

-co37aBaTh MH(OPMALMOHHBIE PECYpChl PA3HOTO THUNA W S pa3HbBIX ayauTOpHid, cOOM0aTh WH(POPMALMOHHYIO THUTHEHY M IpaBHUiIa
MH(POPMALIMOHHOM 0€30MacHOCTH.

1.3. IIpeaMeTHBIE PE3YabTATHI:

B pe3yabTare n3dydyeHusi Kypca 0H0JIOTHM B OCHOBHOM IIKOJI€:

BbImyCKHUK HAy4MTCsl TOJH30BATHCS HAYYHBIMH METOAAMHU JJISi PACHO3HAHUS OMOJIOTMYECKUX MpOOJieM; JaBaTh HaydyHOE OOBSICHEHHE
OHMOJOrMYecKUM (aKTam, MpoleccaM, SBJICHUSM, 3aKOHOMEPHOCTSIM, UX POJHM B KM3HU OPraHM3MOB M UEJIOBEKa; MPOBOAUTH HAOIIOACHUS 3a
KUBBIMHU 06’b€KTaMI/I, CO6CTB€HHBIM OpraHu3MoOM, OIHCHIBATH 6I/IOJIOI‘I/I‘ICCKI/IG O6’beKTBI, nponecCol M ABJICHHA; CTABUTb HCCIIOKHBIC

OMOJIOrMYECKHE SKCIIEPUMEHTBI M HHTEPIPETUPOBATH UX PE3YJIbTATHI.



BeimyckHUKOBIIaIeeTCUCTEMON OMOOTHYECKUX 3HAHUM — MOHATHSAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMH, TCOPUSIMH, UMEIOIIMMHU Ba)KHOE
001eo0pa3oBaTeIbHOE U MIO3HABATEIIFHOE 3HAYCHUE; CBEICHISIMU 110 HCTOPHUU CTAHOBJICHHS OMOJIOTHH KaK HayKH.

BeImyckHUK OCBOMT OOILIME MpHEMBI: OKa3aHWS MEpBOW ITOMOIIM; pAIMOHAJIBHOM OpraHM3alMyd TPyZJa W OTIbIXA; BHIPAIMBAHUS U
Pa3sMHOXKEHHUs KYIbTYPHBIX PAcTEHUH M JOMAIlHUX >KMBOTHBIX, yXOZa 3a HUMH; IPOBEACHUS HAOIMIOACHUN 3a COCTOSHHEM COOCTBEHHOIO
OpraHu3Ma; rnpaBuiia paboThl B KaOUHeTe OMOJIOTHH, C OMOJIOrMYECKMMH TPUOOpaMU M HHCTPYMEHTaMH.

BbimyckHUK mpuOOpeTeT HaBBIKM HCHOJIB30BAHUS HAYUHO-TIOMYJISIPHON JIUTEpaTypbl MO OHOJOTHM, CIPAaBOYHBIX MaTepHalioB (Ha

OyMaXHBIX U 3JIEKTPOHHBIX HOCUTEIIAX ), pecypcoB VHTepHEeTa IpU BHINOJHEHUH YUeOHBIX 3a/1ad.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCA:

* OCO3HAHHO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX MPABUJI MOBEACHHS B IPUPOIE U OCHOB 3I0POBOT0 00pa3a )KU3HU B OBITY;

* BBIOMpATH IIEJICBBIC U CMBICIOBBIC YCTAHOBKM B CBOMX JCHCTBUSAX M MOCTYIKAaX IO OTHOLICHHIO K )KMBOH IPUPOJE, 310POBbIO CBOEMY U
OKPYXKAIOIIHX;

* OpHEHTHUPOBATHCSI B CHUCTEME II03HABATENBHBIX IIEHHOCTEH — BOCIHPHUHHUMATh MHGOPMAIMIO OHOJOTHYECKOTO COJEpXKAHUA B
HAYYHOITOMYJISIPHON JIMTEpaType, CPeACTBaX MaccoBOW MH(popMan 1 MHTepHeT-pecypcax, KpUTHYECKH OLIEHUBATH MOIYYEHHYIO HH(POPMAIIHIO,
aHAJM3UPYsl €€ Coiep )KaHne U JaHHbIe 00 UCTOYHUKE UHPOPMALIUY;

* Co3/1aBaTh COOCTBEHHBIC IMHCHMEHHbBIE M YCTHBIE COOOIICHHS O OHMOJIOTMYECKMX SIBICHHAX M NpOIleccaX Ha OCHOBE HECKOJIBKUX
MCTOYHHMKOB MH(OpMANny, CONPOBOXIATh BRICTYIUICHHE TPE3CHTANEH, yIUTHIBask OCOOCHHOCTH ayANTOPHH CBEPCTHUKOB. 2KHBBbIE OPraHU3MbI

BbINyCKHHUK HAY4YUTCS:

* BBIJCIATH CYIIECTBEHHBIC NMPU3HAKU OMOIOTHYECKUX OOBEKTOB (KJIETOK M OPraHW3MOB PACTCHUH, KUBOTHBIX, IpUOOB, OakTepuil) u
MIPOIIECCOB, XapaKTEPHBIX JJIsl )KUBBIX OPTraHU3MOB;

*  apryMEHTHPOBATH, IPUBOJUTH JJOKA3aTEIbCTBA POJICTBA PA3IMYHBIX TAKCOHOB PACTEHUH, )KUBOTHBIX, IPUOOB U OaKTEpui;
* apryMEHTHPOBATH, IPUBOJHUTH JOKA3aTEIbCTBA PA3IMUN PACTCHUH, )KUBOTHBIX, TPHOOB 1 OaKTepHii;
*  OCYHIECTBJISITh KJIACCU(PUKAIMIO OMOJOTHYECKUX OOBEKTOB (PAaCTEHHM, KMBOTHBIX, OaKTepuid, TpHOOB) Ha OCHOBE ONpPEIEICHUS HX

MPUHAIICKHOCTH K OMPEIETICHHON CUCTEeMaTUYeCKO! IpyIIIe;

* pacKpbIBaTh POJIb OMOJIOTUU B MPAKTHUUECKOHN AEITEIbHOCTH JIIOAEH; POJIb PA3IMYHBIX OPTaHU3MOB B )KM3HH UEIOBEKa,



*  O0O0BSACHATH OONTHOCTH MPOMCXOXKJICHUS M SBOJIOIUU CHCTEMATHYCCKHX TPYIIT PACTCHUH W JKWBOTHBIX HA MPHUMEpPax COMOCTaBICHHS
OHOJIOrNYECKUX 00BEKTOB;

*  BBISBJIATH MPUMEPHI U PACKPBIBATH CYIIIHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOUTaHHUS,

* pa3nuyaTh IO BHEIIHEMY BHJY, CXEMaM M OIHCAHUSM peajdbHble OHOIOTHYECKHE OOBEKTHl WM WX H300paKeHUs, BBISBISATH
OTIUYHUTEIbHBIC IPU3HAKU OMOTOTHYECKUX O0BEKTOB;

* CpaBHHUBATh OMOJIOTMUYECKHE OOBEKTHI (pacTeHUs, KUBOTHBIC, OaKTepUH, IPUOBI), MPOIECCHl KU3HEEATEIHPHOCTH; JeTaTh BBHIBOJABI H
YMO3aKIIOYeHHSI Ha OCHOBE CPaBHEHUS,

* yCTaHaBIIMBATh B3aMMOCBS3H MEXIY OCOOCHHOCTSMU CTPOCHHS U (PYHKIHUAMHU KJIETOK U TKaHEH, OpraHOB U CHCTEM OpPraHoOB;

* HCIIOJI30BAaTh METOJABl OHOJIOTMYECKOW HAayKH: HAOMIOJaTh W ONKMCHIBATH OHOJIOTMYCCKHUE OOBEKTHI W IPOIECCHI, CTABHUTH
OHMOJIOTMYECKHE IKCIIEPUMEHTHBI M OOBSICHATD UX PE3YJIbTATHI,

* 3HATh M apPTyMEHTHPOBATh OCHOBHBIC MPABUJIA MIOBEJCHHS B IIPUPO/IC;

*  aHAJIM3UPOBATH U OLIEHUBATH MOCJCACTBHS JISATSIBHOCTH YeIOBEeKa B PUPOJIC;

* ONHCHIBATH M HCIIOJI30BATh IPHEMBI BHIPAIIMBAHUS U PA3MHOKCHUS KYJIBTYPHBIX PACTEHUH M JOMAITHHUX JKHBOTHBIX, YXOJa 33 HUMH;
[duare 1 cobmoaaTh npasuia paboThl B KaOWHETE OHOJIOTHH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYUYHThCS

* HAXOAUTh MHPOPMALIMIO O PACTCHUSX, )KUBOTHBIX Iprlax M OaKTEpHsIX B HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIIOBapsX,
crnpaBoyHHKax, IHTEepHET pecypce, aHaTM3UpOBaTh U OLIEHUBATD €€, IEPEBOINUTH U3 OAHOM (HOPMBI B APYTYIO;

* OCHOBaM HCCIICJOBATEIIHCKOM M MPOEKTHOH JCATCILHOCTH 10 M3YyYCHHIO OPTraHU3MOB Pa3IMYHBIX [APCTB KHUBOW MPUPOJIBI, BKIFOYAS
yMeHus1 GOpMyYIHPOBATh 3aauHl, MPEJICTABIATH pabOTy Ha 3aLIUTY U 3aLIUIIATH €.

d HCIIOJIBb30BaATh HpI/IeMI:I OKa3aHUus HepBOﬁ IIOMOIIIN HpI/I OTpaBHeHI/II/I AJOBUTBIMHA I‘pI/IGaMI/I, AOJ0OBUTBIMHA paCTeHI/ISIMI/I, yKycax KHNBOTHBIX,
paboThI ¢ ONpeNeNUTENIMU PACTCHUN; PA3MHOXKEHUS U BBIPAIIMBAHUS KYIbTYPHBIX PACTCHUH, YXO/IOM 3a JOMAIIHUMU KUBOTHBIMU;

* OpHEHTHUPOBATHCS B CHCTEME MOPAJIBHBIX HOPM M LIEHHOCTEH MO OTHOLICHHIO K OOBEKTaM >KMBOW MPHUPOJBI (IIPU3HAHUE BBICOKOU
[IEHHOCTH HU3HU BO BCEX €€ MPOSIBIICHUSX, SKOJOTHYECKOe CO3HAHKE, YMOLIMOHAILHO-IICHHOCTHOE OTHOIIICHHE K 00BEKTaM YKHBOU MIPUPO/IBI);

i OCO3HAHHO HCIIOJIBb30BaTh 3HAHHUA OCHOBHBIX HpaBI/IJ'I IIOBCACHUS B HpHpoz[e; BBIGI/IpaTb ICJICBBIC U CMBICIIOBBIC YCTaHOBKI/I B CBOUX

JNEUCTBUAX U MOCTYIIKAX MO OTHOLIECHHIO K )KUBOM IIPUPOJE;



* co37aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIICHMS] O PACTEHUSX, KUBOTHBIX, OaKTepus M rpubax Ha OCHOBE HECKOJIBKHUX
MCTOYHUKOB HH(GOPMAIINH, COPOBOXK/IaTh BBICTYIUIEHHUE IPE3EHTALIUEN, YUUTHIBAasE OCOOCHHOCTH ayAUTOPHH CBEPCTHUKOB;

* paboTaTb B TpYIIE CBEPCTHUKOB IIPHU PELICHUM I103HABATEIbHBIX 3aJad CBA3aHHBIX C HM3y4EHHEM OCOOEHHOCTEH CTpOeHHs WU
KHU3HEIEATENbHOCTH PAaCTeHUH, )KUBOTHBIX, TPHOOB M OakTepuil, MIIAHUPOBATH COBMECTHYIO NESTEIbHOCTh, YUUTHIBATE MHEHHE OKPY)KAIOLINX U

aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B ACATEIHHOCTD TPYIIIIHI.

YenoBek U ero 310poBbeBuInycKkHUK

HAYYHUTCH:

*  BBIJCIATH CYIIECTBEHHbIE MPU3HAKH OMOIIOTUYECKUX OOBEKTOB (KUBOTHBIX KJIETOK M TKaHEH, OPraHOB M CHCTEM OpPIraHOB YeJIOBEKa) U
IIPOLIECCOB JKU3HEACATEIIBHOCTH, XapaKTEPHBIX U1 OPraHU3Ma YEJIOBEKa;

* ApryMEHTHPOBATb, IPUBOJUTH JOKA3aTEIbCTBA B3aUMOCBSA3HU YEJIOBEKA U OKPYXKAIOLIEH CPelIbl, POACTBA YEJIOBEKA C ) KUBOTHBIMU;

¢ AaprymeHTHUpOBaTh, IPUBOJUTH JOKA3aTCIbCTBA OTJIMYUU YEI0BEKA OT KHUBOTHBIX;

* apryMEHTHPOBaTh, NPHUBOAWUTH JIOKA3aTEIBHCTBA HEOOXOAMMOCTH COONIOJCHUS Mep MNpOQHIAKTHKKA 3a00JIeBaHNH, TpaBMaTHU3Ma,
CTPECCOB, BPEAHBIX PUBBIUEK, HAPYIICHUS OCAaHKH, 3PEHUS, CTyXa, MH(PEKIIMOHHBIX U MPOCTYIHBIX 3a00JI€BaHUA;

* OOBSACHATH SBOJIONMIO BUAa YermoBeKk pa3yMHBIH Ha HMpPUMEpax COMOCTABICHHS OMOJIOTHUECKHX OOBEKTOB M APYIMX MaTEepPHAIbHBIX
apTedaxToB;

* BBIABJIATH NPUMEPHI U MOSCHATH MPOSIBICHUE HACIEACTBEHHBIX 3a00JIEBaHMI y YEIOBEKa, CYIIHOCTh MPOLECCOB HACIEACTBEHHOCTH H
M3MEHYHMBOCTH, IPUCYIIECH YETIOBEKY;

*  pa3nUyYaTh [0 BHEIIHEMY BHJY, CXEMaM M ONHCAHHIM pealbHble OMOIOTHYeCKne OOBEKTHI (KJIECTKH, TKAHH OPTaHbl, CHCTEMbI OPTaHOB)
WIN UX U300paKeHHsI, BBISABIISATh OTIIMYUTEIbHbIE TPU3HAKH OHOIOTHYECKUX 00bEKTOB;

* CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI (KJIETKH, TKAaHHU, OPTaHbl, CHCTEMbI OPTaHOB), IPOLECCHI )KU3HEACATEIbHOCTY (MIUTAaHKUE, AbIXaHUE,
O0OMEH BEIIECTB, BBIACTICHHE U JIP.); AeaTh BEIBOABI U YMO3aKIIOUEHUSI HA OCHOBE CPAaBHEHUS;

* yCTaHaBJIMBATh B3aMMOCBS3H MEXIY OCOOCHHOCTSMU CTPOCHUS U (PYHKIHUAMHU KJIETOK M TKaHEH, OpraHOB U CHCTEM OpPTaHoOB;

¢ HCIOJIB30BaThb MCECTOAbI OHOJIOrNYECKON HAyKH: Ha6J'IIOI[aTB U OIKMCHIBATH OHOJIOTHYECKHE OOBEKTHI U IMponecChl; IMIPOBOAUTH

HCCIICAO0BaHUA C OPraHu3MOM YCJIIOBCKA U 0OBACHATH UX PE3YIbTATHI,



* 3HATh U APTyMEHTHPOBATH OCHOBHBIE MPUHIUIIBI 3I0POBOr0 00pa3a *U3HHU, pallMOHAILHOM OpraHu3alluy Tpyaa U OTJbIXa;

* aHaJIM3UPOBATH U OLIEHUBATH BIMSIHHE (DAKTOPOB PUCKA Ha 3J0POBbE YEIIOBEKA;

* ONHUCHIBATH U MCIIOJIL30BATh IPUEMBbI OKa3aHUs MEPBOil MOMOIIH; [_3HATh 1 COOIIOIAaTh MpaBuiia paboThl B KAOMHETE OUOJIOTHH.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

* 00BACHATH HEOOXOJUMOCTh MPUMEHEHHUS TeX WIM WHBIX MPHUEMOB IPU OKa3aHWU NEPBON JOBpaueOHON MOMOIIYU NMPU OTPABIICHUSX,
0’KOrax, 0OMOPOXKEHUSX, TPaBMaXx, CIIACEHUHU yTOMAIOIIET0, KPOBOTEUCHUSIX;

* HaxoIuTh MH(POPMAIUIO O CTPOCHUU U KU3HEACATEIbHOCTH YeJIOBEKa B HAyUHO-TIONMYJSPHON JHUTEepaType, OMOIIOTUYECKUX CIIOBapSX,
crpaBoYHHKaX, IHTEepHET-pecypce, aHaTM3UPOBaTh U OIICHUBATh €€, IEPEBOAUTH U3 OJHON (POPMBI B IPYTYIO;

* OpPUEHTUPOBATHCA B CUCTEME MOPAJIBLHBIX HOPM M LIEHHOCTEH M0 OTHOLIEHUIO K COOCTBEHHOMY 3/I0OPOBBIO U 3/JOPOBBIO APYTUX JIIOJIEH;

* HaXOIWTh B y4eOHOU, HAYYHO-TIOMYJIAPHOUN nHuTepatype, UHTepHET-pecypcax nHpOpManuo o0 opraHu3Me deloBeka, 0hOpMIIATh €€ B
BU/JIE YCTHBIX COOOIIEHUI U TOKJIA I0B;

¢ AHAJIM3UPOBATH U OLICHUBATH LICJIICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX HeﬁCTBHHX " MMOCTYIKAax 10 OTHOIICHHIO K 3I0POBBIO CBOCMY U
OKPYKAIOIINX; TTOCTIEACTBUS BIUSHUS ()aKTOPOB PHCKA HA 3I0POBbE YEIIOBEKA.

¢ CO3a1aBaThb COGCTBGHHBIG IMHUCbMCHHBIC U YCTHBIC COO6H.I€HI/I}I 06 OpraHnu3Me 4YCJIOBCKA U €ro XU3HCACATCIIBHOCTU Ha OCHOBC HCCKOJIBKUX
MCTOYHHUKOB MH(POPMALIUH, COTIPOBOXKIATh BBICTYINICHHE MTPE3CHTAIEH, YIUTHIBasi OCOOCHHOCTH ayAUTOPUHU CBEPCTHUKOB;

d paGOTaTB B I'pyImnec CBCPCTHUKOB IIPU PCHICHUU NTO3HABATCIIBHLIX 3a4a4 CBA3aHHLIX C OCO6CHHOCTSIMI/I CTPOCHUSA U KU3HCACATCIIbHOCTH
OpraHu3Ma 4ejoBeKa, INIAHUPOBATh COBMECTHYIO JI€ATEIbHOCTh, YYUTHIBATH MHEHHUE OKPYXKAIOIINX U aJIeKBATHO OLIEHWBATh COOCTBEHHBIN BKJIa] B
ACATCIIbHOCTD I'PYIIIBI.

O01mme OmoJIornyecKre 3aKOHOMEPHOCTU BbINYCKHIK

HAYYHUTCH:

* BBIJICIATh CYIICCTBEHHBIE INPU3HAKKA OWOJIOTHYECKHUX OOBEKTOB (BHIA, DKOCUCTEMBI, OMOC(epbl) M MPOIECCOB, XapaKTEPHBIX IS
COOOIIECTB )KUBBIX OPTaHNU3MOB,;

* apryMEHTHPOBATH, IPUBOJUTH JJOKA3aTEIHCTBA HEOOXOIUMOCTH 3aLIUTHI OKPYXKAOIIEH cpelibl;

* apryMeHTHpOBAaTh, IPUBOJIUTH JOKA3aTebCTBA 3aBUCUMOCTH 37I0POBbsI UEIOBEKA OT COCTOSHUS OKPYXKAIOIIeH cpeibl;

® OCYHICCTBIIATH KJ'IaCCI/I(l)I/IKaI_[I/IIO 6HOJ’IOI‘I/I‘-I€CKI/IX O6I>CKTOB Ha OCHOBC ONpCACIICHHUA UX MNPUHAMIICIKHOCTU K OHpG,Z[G.HGHHOfI

CHUCTEMaTUYECKOU rpymIe;



* packpblBaTh poJib OMOJIOTMH B MPAKTUYECKOW NEATEIbHOCTHU JIIOJEH; poiib OMOIOTHYECKUX OOBEKTOB B MPUPOJE U KU3HHU YEJIOBEKa;
3Ha4YEeHHE OMOJIOTHYECKOTO PazHoo0pasus IJisi COXpaHeHUs Onochepsr;

* O0OBACHATH OOLIHOCTH MPOUCXOXKIACHHUS M DSBOJIOINUU OPraHU3MOB HAa OCHOBE COIIOCTABICHUS OCOOCHHOCTEH HX CTPOEHHUS U
(O YHKIIMOHUPOBAHUS,

*  00BACHATH MEXaHU3MbI HACIICJCTBEHHOCTH ¥ H3MEHYUBOCTH, BOSHUKHOBEHHSI PUCTIOCOOIEHHOCTH, TIPOIIECC BUI000Pa30BaHHUS,

* pa3nuyaTh 1O BHEIIHEMY BHIY, CXE€MaM M ONHMCAHHSIM peallbHbIe OMONOTUYECKUE OOBEKTHl WM MX HW300paKCHHsI, BBISBIISSL
OTIUYUTEIbHBIC IPU3HAKU OMOIOTHYECKUX O0BEKTOB;

* CcpaBHHUBaTh OHOJIOrHYEcKHe 0OBEKTHI, TPOLIECCHI; ENIaTh BHIBOIBI U YMO3AaKIIOUEHHsI HA OCHOBE CPaBHEHUS;

* yCTaHaBIIMBATh B3aMMOCBS3H MEXKIY OCOOCHHOCTSIMU CTPOCHHS U (PYHKLIHSIMU OPTaHOB U CUCTEM OpPTaHOB;

* KCIIOJIb30BAaTh METOAbl OHONOTMYECKOW Hayku: HAOMIOJaTh W ONHCHIBaTh OHOJOTHYECKHE OOBEKTHl U MPOLECCHl; CTABUTH
OMOJIOrMYECKHE FIKCIIEPUMEHTHI U OOBSCHATD UX PE3YJIbTATHI;

* 3HAThb U apryMEHTHUPOBAaTh OCHOBHBbIE MpaBuja MOBEAEHUS B MPHUPOJAEC; AHATU3UPOBATh U OLEHUBATh IOCIEACTBUS NEATEIHHOCTH
4elI0BeKa B IPUPOJIE;

* ONHCHIBATH U MCIIOJNH30BATH MPHUEMbI BRIPAIIIMBAHMS U PA3MHOKEHUS KYJIbTYPHBIX PACTEHUHN U JOMAITHUX JKUBOTHBIX, YX0/a 32 HUMH B
arpoIreHo3ax;

* HaXOIWTh B y4eOHOH, HAyYHO-TIOMYJISIPHOU JuTeparype, MHTEpHET-pecypcax nHpOpMaInio O KUBOK TPUPOJE, OPOPMIISTH €€ B BHJIC
MMUCBbMEHHBIX COOOIICHUH, TOKIJIaIOB, pedepaTos;

* 3HaTh W coOIOIATh MTpaBUiia pabOTHI B KAOMHETE OMOJIOTHH.

BBIHYCKHI/IK MOJYYUT BO3MOKHOCTDb HAYYUTHCH:

¢ IIOHHMMATh 3KOJIOTHYCCKHC HpO6J’I€MBI, BO3HHUKAIOMUC B YCIOBHUAX HCPALUMOHAJIBHOI'O MNPHUPOAOIIOJIB30BaAHUA, U MYTH PCHICHUA 3THX

po0iem;

¢ AHAJIM3UPOBATH U OLICHUBATH LICJIICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX ,Z[GI\/'ICTBI/IHX U MMOCTYIKax 1O OTHOIICHHIO K 3I0POBBIO CBOCMY U

OKpY>KaIOIINX, MOCIEICTBUS BIUSHUS (PAKTOPOB PUCKA HA 3/I0POBbE YETIOBEKA;

* HaxoauTh MH(OpPMALMIO MO BOMpocaM 00IIel OMOJOrHMH B HAyYHO-TIOMYJISIPHOM JUTEpaType, CleluaTIn3upOBaHHBIX OMOIOIMYECKUX

CIIOBapsiX, CIpaBOYHUKAX, IHTepHET pecypcax, aHaIU3UPOBATh U OLICHUBATH €€, IEPEBOIUTH U3 OJHON (POPMBI B IPYTYIO;



* OPHEHTHPOBATHCS B CHCTEME MOPAIBHBIX HOPM M IIEHHOCTEH MO OTHOIICHHUIO K 00BEKTaM XHBOH MPHUPOIBI, COOCTBEHHOMY 3[JOPOBBIO
3JI0OPOBBIO IPYTHUX JIFOJIeH (pU3HAHKE BHICOKOM LIEHHOCTH KU3HU BO BCEX €€ MPOSBICHHIX, SKOJIOTHIECKOE CO3HAHUE, YMOIIMOHATBHO-1IEHHOCTHOE
OTHOIICHHE K 00BEKTaM KHUBOUH MPUPOJIBI);

* Co3J1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIECHHSI O COBPEMEHHBIX MPobIemMax B 001acTH OMOJIOTUU M OXpaHbl OKPY’KaIOIIeH

Cpelbl Ha OCHOBE HECKOJIbKMX HCTOYHHUKOB WH(OPMALMH, COMPOBOXKIATh BBICTYIJICHHUE MpPE3CHTAlUEH, YUUThIBas OCOOCHHOCTH ayJUTOPUU

CBEPCTHHKOB;

* paboTaTh B IrpyIIe CBEPCTHUKOB MPH PEIIEHNH MM03HABATEIbHBIX 33[]a4 CBSA3AHHBIX C TECOPETUUECKUMHU M MPAKTUUYECKUMH MpodiIeMamMu
B 00JacTd MOJEKYJISPHON OHOJIOTUH, TEHETHKH, SKOJOTMH, OHOTEXHOJOIMHM, MEAMWLMHBI U OXpaHbl OKpY’KaIoLIeH cpeabl, MIaHUPOBaTh

COBMECTHYIO ACATCIIbHOCTDb, YHUTBIBATH MHCHHUEC OKPYKAKOIHUX U aICKBATHO OLICHUBAThH COOCTBEHHBIN BKJIaad B ACATCIIBHOCTD I'PYIIIIBI.

2) Conep:xkanue yueoHoro npeamera Padouast mporpamma mo 6uoJIoruu ajist 5—9 KIaccoB € UCTOJIb30BaHUEM

obopynoBanus nentpa «Touka pocta»

Ha 6a3e nentpa «Touka pocta» obecrednBaeTcs peanu3aius 00pa30BaTEbHBIX MPOTpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHUYECKON
HaIpaBJIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHHUIMH 3aKOHOJATENIbCTBA B chepe oOpa3oBaHUs U ¢ YUETOM pEeKOMEHIAIHMA
denepanbHOro oneparopa yuebHnoro npeamera «buomaorus.

OObpazoBatenbHass mporpaMMa IO3BOJISIET MHTETPUPOBATH peaTM3yeMble 3/1eCh MOIXOAbl, CTPYKTYpY M COJEp>KaHUE IMPU OpraHUu3aluu
o0y4yenus 6uonoruu B 5—9 kiaccax/.

Hcnonb3oBanue o6opynoBanus neHTpa «Touka pocra» npu peanuzauuu ganHoi Ol mo3BossieT co3aarh yClIoBuUs:
* JUISl pacIIMPEHUs COAEPIKaHUs IKOIBHOTO OMOJIOrHYECKOro 00pa3oBaHMUs;
* JJIs IOBBIILIECHMS TO3HABATEIBHON aKTUBHOCTU O0YYAIOIIUXCS B €CTECTBEHHO-HAYUYHOU 001acTH;

e IS pa3BUTHA JUYHOCTH pebeHKa B mpoiiecce oOydeHus OMOJOTHH, €ro CIOCOOHOCTEH, (POPMUPOBAHUS U YIOBICTBOPECHHS COIUAIBHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

e 11 paboOTHl C OMApEHHBIMU IIKOJbHWKAMH, OPTraHM3allMM WX Pa3BUTHS B Pa3IM4YHBIX O0JacTAX 00pa30BaTENbHOM, TBOPUYECKOM
TEATEIbHOCTH.
[Tpumenss nudpobie 1a00PaTOPUH HA YPOKAX OMOJIOTHH, yJaIlUecsl CMOTYT BBIMOJIHUTH MHOXKECTBO JJa0OpaTOPHBIX paboT U KCIIEPUMEHTOB
10 TIPOTPaMMe OCHOBHOH IIKOJIBI.
buonorus pacteHui:

bixanue nuctbeB. [lpixanue kopHel. IloryomeHne Boxabl kopHsMU pacteHui. KopHeBoe naenenue. McnapeHue BOAbI PACTEHUSMHU.
dotocuHTe3. JIpIxanue ceMsiH. Y CIIOBUS MPOpacTaHusl CeMsH. Teriomo0uBhIE U X0JI0IOCTOMKNE PACTCHHUS.

3oo0J0rus:

M3yueHne OJHOKIETOYHBIX >KUBOTHBIX. V3yueHue BHEUIHETO CTPOCHHUS J0KIEBOTO YepBsi, HAONIOJCHHE 3a €ro INMepeIBHKCHUEM H
peaknMsMM Ha BHEIIHUE pasfpaxeHus. V3yueHwe CTpOeHHMs MOJUIIOCKOB II0 BJIQXHBIM TpenapataMm. M3yueHume MHOroo0pasus



YJICHUCTOHOTUX MO KOJUleKUuusiM. M3yueHune crpoeHust pbl0 MO BIaXKHBIM mpemnaparam. M3ydenuwe crpoeHust ntull. M3yueHue cTpoeHus
MJICKONMTAIOIINX I10 BIAKHBIM ITpenapataM. BoaHblie xUBOTHbIE. TEMIOKPOBHBIE U XOJIOAHOKPOBHBIE )KMBOTHBIE YEIOBEK U €T0 310POBhE:
Nzyuenne kpoooOpamenus. Peakuns CCC Ha 103UPOBaHHYIO Harpy3ky. 3aBUCHMOCTh MEXKAY HArpy3Koid M ypOBHEM HIHEPreTHYECKOTro
obmena. ['a3000MeH B né€rkux. Mexanusm jéroyHoro apixanus. Peaknus JIC Ha Gusnueckyro Harpy3Kky. JKu3sHeHHas EMKOCTh JIETKHX.
BeinenurenbHas, pixatenabHas U TEPMOPETYIIATOpHAs GyHKINA KOXU. JleificTBue (pepMEeHTOB Ha CyOCTpaT Ha MpuMepe KaTasasbl.

[Tpucrnoco0aeHHOCTh OPraHU3MOB K Cpejie OOUTaHHUS.
O6m1as 6uonorus:

JleticTBue ¢epMeHTOB Ha cyOcTpaT Ha mpumepe karanasbl. Pasnoxenue H202. Biausuue pH cpenbl Ha akTHBHOCTH (epMeHTOB. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh Ipolecca pOTOCHHTE3A.

N3yueHune KIIETOK U TKaHEW paCTeHHUU U )KUBOTHBIX HAa FOTOBBIX MUKpOIIpENapaTax v UX ONMCaHue. BeIsBICHNE U3MEHUUBOCTH Y

OpraHu3MoB. BbIsiBIIeHUE TPUCTIOCOOICHH Y OPraHU3MOB K cpesie OOUTaHus (Ha KOHKPETHBIX MTPUMEPAX).

O6miee ynciao yueOHBIX 4acoB 3a 5 et o0yueHus - 272 vaca, u3 Hux 1o 34 - B 5, 6 kiaccax, mo 68 — B 7,8,9 kiaccax.
5 kaace

BBenenne (6 u)
buonorust — Hayka o xuBO# npupojie. Metozs! ucciieqoBanus B Ononoruu. PaznooOpasue opranusmos. [lapcTtBa 6akrepuii, rpuOoB, pacTeHUN U
JKUBOTHBIX. OTINYUTEILHBIE IMPU3HAKH XUBOTI'O U HCKUBOIO. CBs3b OpraHu3MoOB CO CpGI[Oﬁ 06HTaHI/I$I. B3anmMmocBs3b OpraHu3MoB B IPUPOJC.
Dkojorudeckue (akTopbl U MX BIMSHHUE Ha KUBbIE OpraHu3Mbl. BiusHUe NeATelbHOCTH 4YeloBeKa Ha MpHUpoAay, ee oxpaHa. Pomnb OGuonoruu B
MPAKTUYECKOU JAEATETbHOCTH JIIOACH.
JlabopaTopHble U IpaKTHYeCKHe PadoThI
1. ®enonornveckre HaOMIOIEHUS 32 CE30HHBIMHU U3MEHEHHUSIMU B TIpupoe. Benenue nHeBHIKA HAOIIOICHUH.
IKcKypcuuMHOrooopasue ;KUBbIX OPraHU3MOB, OCeHHUE SIBJIEHHS B *KU3HU PACTEHHUH U
KUBOTHBIX.

Pazgen 1 Kiierounoe crpoenue opranu3mos (10 )

VYCTpoHCTBO yBEIMUYUTENBHBIX HPUOOPOB (Iyma, cBETOBOM Mukpockom). Kietka m ee crpoeHue: 000j0uka, LUTOIUIA3MA, SIPO, BaKyoOlH,
actTuabl. JKU3HenesTeIbHOCTh KIETKH: IMOCTYIJICHHE BEIIECTB B KIETKY (JAbIXaHWe, MHUTAaHUE), POCT, Pa3BUTHE U JeleHue KieTku. llonsTue
«TKaHbY.

JdemMoHcTpanus

MuxkponpenapaTsl pa3IU4HbIX PACTUTEIbHBIX TKAHEH.

JlabopaTopHblie padoThI
1. YerpoiicTBo synbl ¥ ¢BETOBOTO MUKpockomna. [IpaBuia paboTbl ¢ HUMH.

2. M3yueHue KIETOK PACTEHMsI C TIOMOIIBIO JIYTIBI.
3. [IpuroroBneHue npenapara KOXKHIbI YEIIyH JTyKa, pACCMATPUBAHUE €TO 0]l MUKPOCKOIIOM.
4. IIpuroroBiieHHE MIPENAPATOB U pacCMaTPUBAHKE O]l MUKPOCKOIIOM IIJIACTU/I B KJIETKaX JINCTA AJIO/IEH, IJI0JJOB TOMATOB, PSIOUHBI, ITUTIOBHUKA.



5. [IpuroToBnenue npenaparta U paccCMaTpuBaHUE 110/ MUKPOCKOIIOM ABM)KEHHUS LIUTOIUIA3MBbl B KJIETKaX JIUCTA DJIOJAEH. 6. PaccmatpuBanue noj
MHUKPOCKOIIOM TOTOBBIX MUKPOIIPENAPaTOB Pa3IMYHBIX PACTUTEIBHBIX TKAHEH.

Paznen 2 LlapcerBo bakTepumn (2 )

CtpoeHue u KU3HEACITEIbHOCTh OakTepuii. PazMHOXeHue O6akTepuii. bakrepuu, ux poias B MpUPOJIE W XKU3HU YelloBeka. PazHooOpasue Gaktepuid,
UX pacrpocTpaHeHue B pupojae. bakrepun — Bo30ynuTenu 3aboseBanuii. Mepsl npodmiiakTuKy 3a0051€BaHuil, BEI3BIBAEMBIX OaKTEPUSIMHU.

Paznen 3 HapcTBo I'pudsl (5 u)

['puber. OOmas xapakTepucTuka TpuOOB, UX CTPOCHHE W >KU3HENEATEILHOCTh. MHOTO0OOpa3ne TpubOB, UX POJb B MPUPOJE M >KU3HU UYEJIOBEKA.
nsmounsie rpudsl. ChenoOHbIe U sinoBUTHIE TPHOBL. [IpaBuna cbopa chenoOHBIX rpubOB U UX oxpaHa. I[IpodunakTrka oTpaBieHHs rpruOaMH.
Oxazanue npuéMOB MEepBOM MOMOILM MPU OTPaBIeHUU rpudamu. J[poxoku, miecHeBble Tpuobl. ['pubbl-napasutel. Poss rpuOoB B pupoe U )KU3HU
YeJI0BEKA.
JdemoHcTpauust
MyJsKy TUI0IOBBIX T HUIAIOYHBIX TpuO0B. HaTypanbHble 00BbEKTHI (TPYTOBUK, pAKaBUMHA, FOJIOBHS, CIIOPBIHbSA).
JlabopaTopHble U IpaKTHYeCKHe padoThI

7.CTpoeHHe MJIOAOBBIX TeNl HUISHIOYHBIX rpuOoB. 8.CTpoeHHe

mIecHeBOTO Tpubda Mmykopa. CTpoeHUEe JPOKKEH.

Pasznea 4. llapcTBo Pactenus (11 v)

Pacrenns. borannka — Hayka o pacteHusx. Metoasl u3ydenus pacteHuii. O01mas xapakTepucTuKa pacTUTEIHLHOTO IIapCTBa.

MHoroo0pasue pacTeHHid, UX CBsI3b CO cpenoit oouranus. Poibs B 6uochepe. Oxpana pacrenuii. OXpaHseMble paCTeHUS PETHOHA

OcCHOBHBIEC TPYMNIbI PAaCTeHUH (BOJOPOCIH, MXH, XBOILIM, IUIAyHBI, MMAaNOPOTHUKH, TOJIOCEMEHHBIE, IIBETKOBbIe). Bomopocimu. MHoroobpasue
Bogopocieit. Cpena obutanus Bogopocieid. CTpoeHHe OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX BOoAopociiel. Ponbk Bomopocieit B mpupoje U KU3HU
YeJoBeKa, oxpana Bogopocieid. [IpencraBurenu Bogopocieit Bonoroackoit o6nactu. JIumaiHuky, UX CTpoeHHe, pa3HooOpasue, cpea 0OUTaHUs.
3HavyeHWEe B TPUPOJIE U KU3HU 4YenoBeka. JIumaitHuku pernoHa. Mxu. MHorooOpasue mxoB. Cpena obutanus. CTpoeHHE MXOB, MX 3HauY€HUE.
Pa3znoobpazue mxoB Ha Tepputopun Bonoronckoit o6nactu [TanopoTHuky, XBOIIH, TUIayHbI, X CTPOEHHE, MHOTOOOpa3ue, cpea 00UTaHus, poib B
NpUPOJe M JKU3HU dYeloBeKa, oxpaHa. IlamopoTHukooOpasHble peruoHa. ['ojoceMeHHble, WX CTpoeHHEe M pazHooOpaszue. Cpema oOUTaHUS.
PacnipocTpanenune roysoceMeHHBIX, 3HAUCHHE B MPHUPOJE M KU3HM YeJOBeKa, X oxpaHa. ['omocemenHbsie Bomoroackoi o6nactu llBeTkoBbIE
pacTteHus, X CTpoeHHe W MHorooOpasmue. Cpena oOutaHus. 3HaueHHE LIBETKOBBIX B MPHUPOJEC M JKU3HU YeJoBeKa, oxpaHa. IlpomcxoxaeHue
pacteHuil. OCHOBHBIE 3Talbl PA3BUTHS PACTUTEIHLHOTO MUpA.

JdemoHcTpauust

I'epGapHbIe SK3eMIUTAPBI pacTeHr. OTIEYaTKH HCKOTIAeMBIX

pactenuii.JlabopaTopHbie 1 mpakTHYeckue padornl9. CtpoeHne

3€JIEHBIX BOJOPOCIEH.



10. CrpoeHue Mxa (Ha MECTHBIX BUAX).
11. Ctpoenne cnopoHocsmro xsom@a. CTpoeHHE CHOPOHOCSIIEro mNamnopoTHUKa.l2. CTpoeHue XBOU U
IIUIIEK XBOWHBIX (HA MpUMEpe MECTHBIX BUIOB).«buonorus. MHoroodpa3sue moKpbITOCEMEHHBIX pacTeHHi. 6
KJIACC»
(34 4, 1 4 B HEHemMIO)
Pa3znen 1. Crpoenne u MHOroo0pasue NOKPHITOCEMEHHBIX pacTeHuil (14 1)
CrtpoeHue ceMsiH OJHOMONBHBIX M JIBYAOJBHBIX pacTeHUH. Buabsl KOpHEH W THUIIBI KOPHEBBIX CHCTEM. 30HBI (Y4acTKH) KOpHS. BumomsmeHeHuUs
kopHeid. [loGer. [Toukn u ux crpoenue. Poct u pasBurue mobera. BHemmHee crpoeHue nucta. Kierodunoe ctpoeHue nmcra. BumonsmeHeHHS
nuctbeB. Ctpoenue creds. MHorooOpasue crebieii. Bumonzmenenns nobderos. [{BeTok u ero crpoenue. Conerns. [Lnoasr u ux knaccudukanms.
PacnipocTpanenue miogoB v CEMsiH.
JdemMoHcTpauus
BHemnee u BHyTpeHHee cTpoeHHe KOopHS. CTpoeHHEe MoueK (BEreTaTUBHOW M IeHepaTHBHOMN )M pacroyiokeHue ux Ha credne. CTpoeHHue TucTa.
Makpo- 1 mukpoctpoenuecteosis. Paznmuyaasie Buibl conpeTuii. Cyxue u COYHbBIC TII0IBI.
JlaGopaTopHble H NIpaKTUYecKue padoThl
CrtpoeHue ceMsiH IBYAOIbHBIX U OJHOJOIBHBIX PaCTEHUH.
Bunel kopreil. CtepaHeBast 1 MOUKOBaTasi KOPHEBBIE CUCTEMBI.
KopneBo#t yexJiimK U KOpHEBBIE BOJIOCKH.
Crpoenune nouek. Pacnonoxenue noyek Ha crede.
BHyTpeHHee cTpoeHHe BETKH JiepeBa.
Bunonsmenennbie moderu (KOpHEBHIIE, KIIYOCHB, JIYKOBHUIIA).
Crpoenue nBerka. Paznuunbpie BuIbI conBeTwii. MHOTOOOpa3ue
CYXHMX U COYHBIX TJIO/IOB.

Paznen 2. Kusznb pacrenuii (10 )
OCHOBHBIE TPOIIECCHI KUZHECATEIILHOCTH (TIMTaHUE, JIbIXaHWEe, OOMEH BEIIECTB, POCT, Pa3BUTHE, pa3MHOKEHHE). MUHEpaTbHOEe U BO3IYIIHOE
nutanue pacteHuil. dorocunres. Jpixanue pacrenuil. Mcnapenue Boasbl. Jlucronan. Ilepeaukenne BOAbl U MUTATEIbHBIX BEIIECTB B PACTCHUHU.
[Tpopacranue cemsin. CriocoObl pa3MHOKEHUS pacTeHHid. Pa3MHOXEHNE CIIOPOBBIX pacTeHmid. Pa3MHOXkeHNe ToI0ceMeHHbBIX pacTeHuil. [TonoBoe u
Oecrionoe (BereTaTUBHOE) pa3MHOXKEHHUE MOKPHITOCEMEHHBIX pacTeHuil./leMoHcTpanust
OnbIThl, JOKa3bIBAIOIIME 3HAYCHUE BOJBI, BO3/lyXa M TEIUIa JUIsl MPOpacTaHUsl CEMsH; MUTAaHUE MPOPOCTKOB 3allaCHBIMU BEIIECTBAMHM CEMEHHU;
MOJIYYE€HUE BBITSDKKU XJIOPO(UILIA; TOTJIONICHHE PACTCHHUSIMH YTIIEKHCIOTO Ta3a W BBIJCICHHUE KHCIOPOJa Ha CBETy; OOpa3oBaHHE KpaxMmaia;
JbIXaHUE PACTEHMIA; UCTIApEHUE BOJABI JINCThIMU; IEPEIBUKEHNE OPraHUYECKIX BEUIECTB I10 JIyOYy.
JlaGopaTopHble H NpaKkTHYecKue padoThl
[lepeaBuxenue BOABI 1 MUHEPAIbHBIX BELIECTB 110 APEBECUHE.
BereratuBHOE pa3sMHOKEHUE KOMHATHBIX PACTCHUM.
OnpeneneHne BCX0KECTU CEMSIH PACTEHUI U UX TTOCEB.
JKCKYpCMU3UMHHE  SBIICHUS B
YKW3HU PACTECHHIA.



Paznen 3. Knaccudukaunus pacrenuii (6 9)
MHuoroo6pasue pacTeHuil, NPUHIUIBI UX Kiaccupukaunu. OCHOBHbIE CHCTEMAaTHUECKHUE KaTeTOPUU: BHI, POJI, CEMEMCTBO, KJlacc, OTAEeN, apCTBO.
Knace JIBynonbHble pacteHus. Mopdosornueckas XapakTEPUCTHKAa CEMEHCTB C yd4eToM MeCTHhIX ycioBui. Kimacc OmHOIONIBHBIE pacTeHUSI.
Mopdonornueckass XapakTepUCTHKa 3JIaKOB W JWICHHBIX. BakHEWIne CeTbCKOXO3SIMCTBEHHBIE pPACTCHUs, OWOJOTMYECKHE OCHOBBI UX
BBIPAIIMBAHUSI U HAPOJHOXO35AMCTBEHHOE 3HAUCHHE. SInoBUTHIE pacTeHusd. SnoBuThie pacTeHus: peruoHa. OxpaHa pelKuX M MCUe3aroluX BUIOB
pacrenuii. Oxpansiemble pacteHust Bonoroackoit oonactu
JdemMoHcTpauus
JKuBbie u repOapHble pacTeHHs, PalOHUPOBAHHBIE COPTA BAKHEHIIIUX CEIbCKOXO035HCTBEHHBIX PACTEHUH.
JlaGopaTopHble H IpaKTHYecKue padoThl
BrisiBneHne npu3HaKkoB ceMENCTBA MO BHEITHEMY CTPOSHHIO PACTECHHIA.
IKCKypcnuO3HaKOMJIEHHE €  BBIPAIMBAaHUEM  pacTeHUH B
3aIIUILEHHOM I'PYHTE.

Paznen 4. Ilpupoansie coodmecTBa (3 1)
B3aumocssi3p pactenumii ¢ apyrumu opranuzmamu. Cumo6uos. [lapazutuszM. PactutenbHble coO0IIecTBa M MX THIBI. PacTUTenbHbIE cOOOIIECTBa
Bonoroackoit ob6nactu. Jleca Bomoroackoit oGmactu. Pa3Butne M CMeHa pacTHUTENBHBIX COOOIIECTB. YCIOXHEHHE PACTCHH B MPOIECCE
SBOJIIOLIMU. BiusiHuE 1eATenbHOCTH YeJI0BeKa Ha pacTUTEIbHbIE COOOIECTBA U BIMSHNUE TPUPOIHOM Cpe/ibl Ha YEIOBEKa.
IrckypeuullpupoaHoe coobmecTBo u yenoBek. OeHomorndeckue HaOIIOACHHS 32 BECCHHIUMH SIBICHUSMHU B TIPHPOIHBIX
cOo00IIIeCTBAX.

Conep:xkanue nporpammbi«buosiorus. ’JKuBorHble. 7 Kj1ace»
(68 4, 2 4 B HEnEMIO)

BBenenne (2 u)
OOurme cBeeHNs O KUBOTHOM Mupe. VicTopust pa3BuTus 30070ruu. MeToabl n3ydeHust >kuBOTHbIX. Hayka 300morust u e€ crpykrypa. CXoacTBo u
pas3iinius ) KUBOTHBIX U paCTeHHﬁ. CucreMaTHKa >KUBOTHBIX.

Pazgen 1. Ilpocreiimmue. (2 4)

[Tpocreiimme: MHOTOOOpasue, cpefa U MecTa OOUTaHUS;, 00pa3 KU3HU M TIOBEJICHUS; OMOJIOTHYECKUE B IKOJIIOTUYECKHUE OCOOEHHOCTH; 3HAUCHHE B
MIPUPO/IE U )KU3HU YEIOBEKA; KOJIOHHAIbHBIE OpraHNU3MBI.

JdemMoHcTpauus

Kussie nuadyzopuu. Mukpomnpenaparsl TpOCTEUIITHX.

Paznen 2. MHOroK/1€TOYHBIE KUBOTHBIE. (35 1)

becnio3Bonounsle sxuBoTHbIe. Tun ['yOku: MHOrOOOpa3ue, cpena ooutaHus, o0pas *KU3HU; OMOJIOTHYECKHUE



U DKOJIOTHUECKHE OCOOCHHOCTH; 3HAUYEHHE B NMPHUPOJE M KU3HU uenoBeka. Tun KuiedHomonocTHble: MHOrooOpasue, cpena ooutaHusi, oopas
KHU3HU; OMOJIOrMUYECKHE U KOJOTMUECKHE OCOOEHHOCTH; 3HAUE€HUE B IPUPOJIE U )KU3HU YEJIOBEKA; CUE3AIOIIHE, PEKUE U OXPAHAEMbIC BU/IBI.
JemoncTpanusiMukponpenapaT NpPecHOBOAHOW ruapsl. OOpa3nsl Kopamia. Brnaxsbelii mpenapat

Meny3sl. Bugeopunbm.

Tunsr Ilnockue, Kpyrasle, Konbuarble yepBu: MHOrooOpasue, cpeaa M MecTa OOMTaHuUs; 00pa3 JKU3HU M IOBEACHUE; OUOJOrMYECKHE U
HKOJIOTHYECKHE OCOOCHHOCTH; 3HaUCHUE B PUPOJIE U KU3HU yesioBeka. MHorooOpasue udepseit Bonoroackoii obnactu

JlaGopaTopHble H NpaKkTHYecKHe padoTbIMHOroo0pasue
KOJIBYATBIX YEPBEH.

Tun Momtrocku: MHOTOOOpasue, cpena oOuTaHus;, o0pa3 KU3HU M TOBEACHUE; OMOJIOTHYECKHE M DKOJOTHYECKUE OCOOCHHOCTH; 3HAYCHHE B
IPUPOJIE U )KU3HU YeToBeKa. MHOTooOpasue MoITIOCKOB Bosoroackoii 001acTi,ux oxpaHa

JdemoncTpanusaMuorooOpasue

MOJITIOCKOB U UX PAKOBHH.

Tun Urnokoxwue: MHOrooOpasue, cpea 0OMTaHus; 00pa3 KU3HU U MOBEJICHHE; OMOJIOTMYECKUE U HKOJIOTHYECKHNE 0COOEHHOCTH; 3HAUCHHE B IPUPO/IE
Y J)KU3HHU YEJI0BEKa.

JdemoncTpauuaMopckue  3Be3abl U Apyrue

uriokoxue. Buneopumsm.

Tun Ynenucronorue. Kiacc PakooOpasubie: MHOrooOpasue, cpega oOMTaHus; 00pa3 >KU3HM U TOBEACHUE; OMOJIOTHYECKHE U HKOJOTHYECKUE
0COOCHHOCTH; 3HaYE€HHE B IIPUPOJIC U KU3HH YETIOBEKA.

JlabopaTopHble 1 MpaKkTHYecKHe PadoTbI3HAKOMCTBO

¢ pazHOOOpa3ueM pakooOpa3HbIX.

Kiacce ITaykoo6pa3ubie: MHOTOOOpa3ue, cpea oouTaHus; 00pa3 )KU3HU U MOBEICHNE; OMOJIOTHYECKHE U KOJOTHUECKHE OCOOCHHOCTH; 3HAUECHUE B
pupoe M *Ku3HU denoBeka. Kimacc Hacekombie: MHOTOOOpasue, cpena ooutanus; oOpa3 >KU3HHU U MOBEACHHE; OMOJOTHYECKIE U SKOJOTHIECKIE
0COOEHHOCTH; 3HaUEHHUE B MPUPOJIC U KU3HM yesoBeka. UneHucronorue Bomoroackoit odmactu

JlabopaTopHble 1 npakTH4Yeckue padorsilizyueHue

HpeHCTaBHTeHeﬁ OTPAA0OB HACCKOMBIX.

Tun Xopnoseie. Knacc Jlanuernuku. Ilo3Bonounsie xuBoTHBIE. Hankiace PeiObI: MHOTOOOpasue (KpyriaopoThie, XpsIIeBbie, KOCTHBIE); Cpela
obOuTaHus; o0pa3 )XKU3HU U MOBEJCHNE;, OMOJIOTUYECKUE M IKOJIOTHYECKUE 0COOCHHOCTH; 3HAUYCHUE B MIPHUPOJIC U )KU3HU YEJIOBEKa; MCUE3aoIue,
penxue u oxpansembie Bubl. OxpaHsemble BUIIbI pbi0 Bomoroackoi obmactu

JlaGopaTopHble U mpakTHyeckue padorbiHaOmonenue 3a

BHCIIHUM CTPOCHUCM U ICPCABUIKCHUCM pBIG.



Knace 3emHoBOAHBIE: MHOTOOOpa3ue, cpeia oouranus; o0pas KHU3HU M TOBEJACHNE; OMOJIOTHUECKUE U IKOJIIOTHYECKHE OCOOCHHOCTH; 3HAUCHHE B
IPUPOJIE U )KMU3HU YENIOBEKa; HCUYE3aAI0INe, PeIKNe U OXpaHseMble BUbI. OXpaHseMble BUABI 3eMHOBOJHBIX Bosoronackoii o6mactu

Knacc IIpecmbikaromumecs: MHOrooOpasue, cpefa oOMTaHus; oOpa3 XM3HM M TOBEICHHE; OMOJIOTHUECKHME U HIKOJIOTHYECKHE OCOOEHHOCTH;
3HAa4YCHHWE B NPUPOJC U KHU3HH YEJIOBEKa; MCUe3alolne, peaKue U oxpaHsemble BUAbl. OXpaHseMble BUIBI IpecMbIKaommxcs Bosoroackoit
obusacTu

Knace [Itunpr: MHOroo6pasue, cpeia oOuTanus; o0pas KU3HU U MOBEACHUE; OMOIOTHYECKUE U SKOJIOTHYECKHEe 0COOEHHOCTH; 3HaUEHHE B IIPHPOJIE
¥ JKU3HM YeJI0BEKa; NCYe3aloIue, PeaKie U oxpaHseMble BUabl. OxpaHseMble BHIBI NTUI Booroackoit obmactu

JlabopaTopHble u IpakTHYecKue padorbilizyueHue

BHEIIIHEr0 CTPOSHUS MTHII.

Krnacc MnekonuTaroriue: BaKHEHIINE MPEICTABUTENHN OTPSIOB; cpefa oOuTaHus, 00pa3 KU3HU U TOBEJCHUE; OMOIOTHYECKHUE U IKOJIOTUYECKUE
OCOOCHHOCTH; 3HAYCHHWE B TPHUPOJIC M JKU3HHM YEJIOBEKA; WCYC3AIOIIMe, PEIKHEe W OXpaHseMmble BUABL. OXpaHsIeMbIC BHIBI MIICKOITHUTAIOIIHX
Bostoroackoii odnactu

JIKCKypcHus

W3yuenmne MHOT00Opa3us

ntun/lemoncrpanusaBuneodu

JIBM.

Pa3nen 3. IBomonust crpoeHns U pyHKIMI OPraHoB U MX CHCTEM Yy JKMBOTHBIX. (14 1)

ITokpoBsl  Tenma. OmnopHO-ABUTATENbHAS CUCTEMa M crocoObl mnepensmkeHus. Ilomoctu Tema. OpraHbl ApIxaHust U razoodomeH. Oprabl
numeBapenns. OOMeH BelecTB U npeBpaiieHue 3Heprun. KpoBenocHas cuctema. Kposb. Opransl Beiienenus. Opranbl 9yBCTB, HEpBHAs CUCTEMA,
WHCTHUHKT, peduiekc. Perynsmus nestensHoCcTH opranu3ma. Opranbl pa3MHOXKEHUS, TIPOIJTICHUS PO/ia.

JdemoHcTpauust

Brnaxuble npenapatbl, CKeJIeThbl, MOJIEIH U MYJISKU.

JlaGoparopHble U npakTHYecKue padorbilizyueHne

0COOEHHOCTEH pa3InYHBIX TOKPOBOB Tea.

Pazgen 4. UnanBuayaibHOe pa3BUTHE ) KMBOTHBIX (3 )
[Iponnenue poxa. Opranbl pazmMHOKeHHs. CrTOCOOBI pa3MHOXKEHUS KMBOTHBIX. OMIo0TBOpeHHEe. Pa3BUTHE KUBOTHBIX C NPEBpAIllCHUEM U 0e3
npeBpanieHus. [leproauzamus 1 IpoaOKUTEIBHOCTD )KU3HU KUBOTHBIX.
JlabopaTopHble W mnpakTHyeckue padorbill3yueHue craauii
Pa3BUTHS KUBOTHBIX U ONpeesieHUuE UX BO3pacTa.

Pazgen 5. Pa3BuTHE M 3aKOHOMEPHOCTH pa3MellleHHs *KUBOTHBIX Ha 3emuie (3 4)/lokazaTenbcTBa
HBOJIIOIMH: CPABHUTEIIbHO-aHATOMHYECKHE,YMOPUOIIOTUYECKUE, MATCOHTOIOTHIECKHE.



Y.lapBUH 0 MPUYMHAX IBOJIOIMH KHUBOTHOTO MHUpA. Y CIIO)KHEHHE CTPOCHUS KHUBOTHBIX U Pa3HOOOpa3ne BUI0B KaK Pe3ysIbTaT SBOJIIOLUHU. Apeasibl
oOuTtanus. Murpauuu. 3aKOHOMEPHOCTH pa3MelieHus KUBOTHBIX./leMoHcTpanusllaneonTonornueckue 10Ka3aTeabCTBA BOIIOLUH.

Paznen 6. buoueno3sl (4 )
EcrecTBeHHBIE W HMCKYCCTBEHHBIE OHMOIICHO3BI (BOMOEM, JIYT, CTEMb, TYHJZpa, JieC, HACENEHHBIH MyHKT). buoneno3sl Bomoroackoi o6mactw.
Pa3noobpazue necoB permona. daxkTopsl cpefa W UX BIMsAHUE HAa OuoreHo3bl. llenu muTaHus, MOTOK 3HEpruu. B3anMMocBA3b KOMIIOHEHTOB
OMOIIeH03a U UX MTPHUCIIOCOOJICHHOCTD JPYT K JAPYTY.
IKCKRypcust
N3ydyeHue B3auMOCBSI3U JKUBOTHBIX C JPYTUMHU KOMIIOHEHTaMu OuolieHo3a jeca. DeHolornyeckrue HaONIO/IeHUs 3a BECEHHUMH SIBJICHHUSIMH B
KU3HU )KNBOTHBIX.

Pazgen 7. JKuBOTHBI MUP U X03sIiCTBEHHAsI IeATEIbHOCTH YeI0BeKa. (5 )
Brnusinue nesarenhbHOCTH uYelnoBeKa Ha >KMBOTHBIX. [Ipombicen *)UBOTHBIX. [IpoMbiciioBbie XHBOTHBIE Bomoroackoit obmnactu. OpgoManiHUBaHUE.
PasBenenne, OCHOBBI COAEpKAaHUS U CEJNEKIUU CEIbCKOXO3AWCTBEHHBIX JKUBOTHBIX. (CENbCKOXO3AMCTBEHHBIE W JIOMAIIHUE JKUBOTHBIE.
[Mpodunaktrka 3a60eBaHMiA, BEI3EIBAEMBIX KUBOTHBIMU. [IpriciocoOeHus K pa3nudHbIM cpenam obutanus. OxpaHa >KUBOTHOTO MUpPA: 3aKOHBI,
cUcTeMa MOHUTOPHUHTA, OXpaHseMble TeppuTtopun. KpacHas kHura. PanimonaabHOE MCIIOIB30BaHUE )KUBOTHBIX. OXpaHa >KMBOTHBIX B Bosnorockoi
o0nacTu.
Ikckypeusllocenienue BBICTABKU CENbCKOXO035MCTBEHHBIX 51
JNOMAIIHUX KUBOTHBIX.

«buonorusi. Yesoek. 8 kinace»(68 4, 2 u B Henemo)Paznen 1. Beenenune. Hayku, nzyuyarwinue opranusm dejioBeka. (2 u)
Hayxwu, u3yuaroryie opraHu3M 4elioBeKa: aHaTOMUS, (PU3HOJIOTHS, ICUXOJIOTUS ¥ TUTHEeHA. MIX cTaHOBIIEHHE U METO/BI MCCIICIOBAHMUS.
UYenosek u okpyxatomas cpeaa. [Ipuponnas u conuanpHas cpea 0OMTaHUs YeJIOBeKa. 3aluTa Cpeibl OOUTaHUsI YeIOBEKa.
Pazgen 2. Ilpoucxoskaenue yejoBeka. (3 1)
Mecto 4denoBeka B cUcTEMaTHke. Jloka3arenbCTBa )KMBOTHOIO IMPOUCXOKICHHS YeaoBeKa. YUepThl CXOJACTBA M Pa3IMYUi YEIOBEKA U
KUBOTHBIX. OCHOBHBIC 3TaIlbl JBOJIONMU YeJOBeKa. BiusHue OMOJIOrMYECKHUX M COIHATBHBIX (DAKTOPOB HA IBOJIIOIUIO YEIOBEKA.
UYenoseueckue pacel. UenoBeK Kak BHI.

Paznen 3. Crpoenue opranmnsma. (4 1)
OO6mwmit 0630p opranu3mMa 4esnoBeka. Y poBHH opranmu3anuu. CTpykTypa tena. Opranbl ¥ CHCTeMBbI OpraHoB. KileTouHoe cTpoeHne opranus3ma.
Tkanu. BHemHss u BHyTpeHHS cpena opranu3ma. CtpoeHue u GyHKIIMU KJIETKU. Pob sipa B mepempade HaCAeACTBEHHBIX CBOWCTB OpPraHU3MaA.
Opranounnsl knetku. Jlenenue. JKuzHeHHbIE MpoIecChl KIETKH: OOMEH BEIIECTB, OMOCHHTE3 W OMOJIOTHYECKOE OKHCICHHE, WX 3HadeHue. Poib



¢bepmeHTOB B 0OMeHe BemiecTB. PocT u pa3Buthe kieTkd. COCTOSHUS (PU3HOIOTHYECKOTO MOKOS M Bo30yxkaeHus. Tkanu. OOpazoBaHHe TKaHEH.
OnuTenuanbHble, COSUHUTENbHbIEC, MbIlIICUHbIe, HepBHas TkaHU. CTpoeHue u QyHkuuu HeifpoHa. Cunarc. PedrekTopHas perynisius opraHoB U
cucteM opranmusMma. LleHTpanbHas u nepudepuueckas 4acTu HepBHOU cuctembl. CIMHHON M TOJOBHOW MO3T. HepBbl u HepBHBIC y3ibl. Pedieke u
peduexropHast nayra. Heiiponnsie wenu. Ilpoueccsl BO30YXAE€HHUS M TOPMOXKEHHUS, UX 3HaueHHe. YyBCTBUTEIbHBIC, BCTaBOYHBIE U
WCIIOTHUTENIbHBIC HeUPOHBI. [IpsiMbie 1 0OpaTHBIE CBA3U. POJIb perienTopoB B BOCIPUSTHH Pa3IpaKeHUH.

JdemMoHcTpauus

Paznoxenue nepokcuia BoAopoaa (epMeHTOM KaTasla3oil.

JlaGopaTropHble H NpaKkTUYecKue padoThl

PaccmarpuBanmue KJIETOK M TKaHEHd B ONTHUYECKUM MHUKPOCKOI Mukpomnpenaparsl KJIETOK, SIMUTEIUAIbHOW, COCAMHUTEIIBHON, MBIIICYHOU U
HepBHOH TKaHei.CaMOHa0III0ICHIE MUTATEILHOTO pediieKca U yCIIOBUS €0 MPOsBICHUs B TOpMoskeHusl. KosieHHbIH peduiekc

Paznen 4. OnopHo-aABUrarejbHasi cucrema. (7 4)

Omopa u nBwkenue. OrnopHo-aBUTaTeNbHAs cucTeMa. CKeJIeT W MBIMIB, WX (QYHKIHA. XUMHUYECKUHM COCTaB KOCTEH, WX MaKpo- H
MHUKPOCTPOCHHUE, TUIIBI KocTeil. CKeNeT 4enoBeka, ero MpucrnocodIeHne K NpsMOXO0KACHUIO, TPYAOBOM NesaTeabHOCTH. M3MeHeHus1, CBSI3aHHbIEe C
pa3BUTHEM MO3Ta U peud. TUIbI COeIMHEHUI KOCTel: HEeMOABUKHbIE, MMOIYIOABUKHBIC, TOABMKHbIE (CycTaBbl). CTpOEHHE MBIIII U CYXOXKHINH.
0630p MBI YE€JIOBCYCCKOT'O TE1a. MI:ILHI_H:I-aHTaFOHI/ICTBI U CUHCPTHUCTHI. Pa60Ta CKCJICTHBIX MBIIII U UX PEryJIsausl. IlousiTue o ,Z[BI/IFaTeJIBHOﬁ
CANHUIIC. N3menenue MBIIIOBI OpU TPCHUPOBKE. HOCJIC,Z[CTBI/IH TUIIOAUHaAMUU. 3HepF€TI/IKa MBIICYHOI'0 COKpaliCHUs. I[I/IHaMI/IquKaH u
cTaruueckas pabora. HapyiieHus ocaHKH M pa3BUTHE TUIOCKOCTOIHUSA: IPUYUHBIL, BBIABICHUE, IPEAYNPEXKACHUE U UcnipaBieHue. [lepas momonib
npu ymubax, mepeaoMax KocTeil M BoIBUXax cycTaBoB. [IpoduiakTuka TpaBMaTH3Ma. 3HaueHHE (PU3MUECKUX YIPaXKHEHUH U KyJIbTYpbI Tpyaa A
(dbopMUpOBaHHUSI CKelleTa U MYCKYJIaTyphl.

JdemoHcTpauust

Ckener U MyJsDKA TOpca 4YeJloBEKa, yeperna, KOCTed KOHEYHOCTEH, MO3BOHKOB. Pacmuuibl kocteil. [IpuéMbl okazaHus mepBOM MOMOLIM TpH
TpaBMax.

JlabopaTopHble 1 pakTHYecKue padoTbIMUKpPOCKONUYECKOE

CTpOEHHE KOCTH.

MBImpl 9eI0BeUeCcKoro Teia (BBIMOIHIETCs TN00 B Kiacce, MO0 JoMa). Y TOMJICHHE MPU CTaTUYECKOW 1 JUHAMUYECKON paboTe. BrisiBnenue
HapyLIEHUH OCaHKHU.

BrisBiienne mmockocTonus (BbITONMHAETCS aoMa).CamMoHa0moaeHuss paboThl OCHOBHBIX

MBI, POJIU TIJIEUEBOTO MOsACa B ABMKEHUAX PYKHU.

Pa3znen 5. Buyrpennsisi cpena opranusma (3 4)

BuyTpennss cpega opraHm3ma, 3HaueHHE €€ TMMOCTOSHCTBA. KOMITOHEHTHI BHYTPEHHEW Cpenbl: KpOBb, JKHUIKOCTh, auMmda. IMx
B3auMmozeiictue. ['omeocras. CoctaB KpoBU: Tuia3Ma M (OPMEHHBIE AJIEMEHTHI (TPOMOOLMTHI, SPUTPOILUTHI, JEHKOIUTHI). DYHKIMHU KIIETOK
kpoBu. CBEpThiBaHHME KpoBH. Ponp kampius u BuTamMuHa K B cBEpThIBaHMM KpoBH. AHanu3 kpoBu. Manokposue. KposerBopenue. bopnOa
opranusma c¢ napexnuenn. Ummynurer. 3anmutabie 6apbepsl opranusma. JI. [lacrep u 1.1. MeunukoB. AHTHTEeHBI 1 aHTUTeNa. Crienndudeckuii u



Hecrieuupuyeckuid uMmyHHUTeT. Kierounslid m  rymopanbHbli uMMyHUTET. MMMmyHHast cucrema. Poib aMMQOIMTOB B MMMYHHOW 3aluTe.
®daronurtos. Bocnanenue. UHdpeknnonnpie n napasutapubeie 0osiesHu. Bopora nHbeknuu. Bo3oyaurenn u nepenocunku OosiesHu. bamummio- u
BUpycoHOcuTenu. Teduenne mHMEKIMOHHBIX Oosie3Helt. [Ipodumaktuka. Anmnepruyeckue peakiuu. [IpexynpeautenbHbie NMPUBUBKH. JleueOHBIC
CBIBOPOTKH. VIMMyHOJIOTHS Ha CITy>KO€ 3710pOBbs: BaKIIUHBI U JIEYEOHbIE CHIBOPOTKH. ECTECTBEHHBIN M MCKYCCTBEHHBI HMMYHUTET. AKTUBHBIN U
MacCUBHBIM UMMYHUTET. TKaHEeBasi COBMEeCTUMOCTh. [lepenuBanue kposu. ['pymnmsl kpoBu. Pesyc-dakrop. [lepecaaka opraHoB 1 TKaHEH.
JlabopaTopHble W mnpakTHyeckue padoreiPaccMarpuBaHue

KPOBH Y€JI0OBEKA U JISATYIIKH [10J MUKPOCKOIIOM.

Paznen 6. KpoBeHocHasi u imMmdaTudeckasi cucTeMbl opranuszma (6 1)

Opranpl KpOBEHOCHOW M JTUM(ATUUECKOW CHCTEM, WX poJib B opranu3Me. CTpoeHHE KPOBEHOCHBIX M JUM(paTHUeCKHX cocyaoB. Kpyru
KpoBooOparmieHus. CTpoeHue u pabora cepana. ABToMaTtusM cepAia. J(BrmkeHne KpoBu o cocyaam. Perymsuns KpoBocHa0KeHUs! OPraHOB.
ApTtepuanbHoe JaBlieHHE KPOBH, IMynbc. ['Uruena cepaeyno-cocynuctoit cucreMsl. JloBpayeOHas momoips mpu 3a00JeBaHUM Ceplia U COCYyJIOB.
IIepBas nomoius npu KpoBoredeHusx.Jlemoncrpanus
Mogenu cepaua u Topca yenoBeka. [[puémbl namepeHus aprepuanbHoOro aasiaeHus no meroay Koporkosa. [Ipuémbl 0CTaHOBKH KPOBOTECUEHUI.
JlabopaTopHble U IpaKTHYeCKHe padoThI
[TonosxeHrne BEHO3HBIX KJIAMIAaHOB B OMYIIEHHOW U MOJHATON pyKe.

V3MeHeHHs B TKaHSIX IPU MEPETSHKKAX, 3aTPYAHAIONUX KPOBOOOpAIICHHUE.

OmnpeneneHne CKOPOCTH KPOBOTOKA B COCYAAX HOI'TEBOTO JIOXKA.

OnbITHl, BBIABISIOUIME TNPUPOAY Nyibca.DYHKIMOHATIBHAS Mpo0a: peakuus CeplrevHo-
COCYIUCTOM CUCTEMBI HAa JO3UPOBAHHYIO HATPY3KY.

Paznen 7. Abixanue (4 1)

Heixanue. JlprxarenbHas cuctema. 3HadeHue nbixanus. CTpoeHune w (yHKIMH OpraHoB nbixaHus. ['omocooOpazoBanue. MHEKIMOHHBIE H
OpraHuyeckrue 3a0oJieBaHUSl JbIXAaTEIbHBIX IyTeH, MUHAAIUH M OKOJIOHOCOBBIX Ma3yX, MpoQMIaKTHKa, JoBpadeOHas momoulb. Perymsius
neixaHus. ['a3000MeH B JETKMX WUTKAaHAX. MeXaHU3MBI BIOXa M BbIIOXa. HepBHas u rymopalibHas perynsuus abixanus. OxpaHa BO3IYITHOU
cpenbl. BiumsiHue 3arpsi3HEHHs OKpyXkaromed cpeasl B Bomorojckoid obnactu , Ha 3710poBbe 4YenoBeka. (DyHKIIMOHAIBHBIE BO3MOXKHOCTH
JBIXaTEIbHOM CHCTEMBbl KaK IMOKa3aTesb 3J0poBbs. ['Uruena opraHoB abixaHus. JKu3HeHHass €MKOCTh JETKuX. BuigBieHHEe U mpeaynpexiacHue
Oonesneit opranoB awixanus. dmooporpadus. MHpekunonnsie 3a0oneBanus U Mepbl ux npopuiraktuku. TyOepkyné3 u pak nérkux. Ilepsas
MOMOUIL yTONAIOUIeMy, MpH YAYIIEHUH W 3aBAJIMBAHUU 3eMIIEH, anekTpoTpaBMme. KimHudeckas u Ouonormyeckass cmepTb. MckyccTBeHHOE
JBIXaHHUE U HEMIPSIMOM Maccax cepaua. Peanumanus. Biusinue KypeHust U ApyruxX BpEIHBIX IPUBBIUEK HA OPraHU3M.

JdemoHcTpauust

Mopenb ropranu. Mojienp, MOSCHAOIIAs MEXaHU3M BAOXa U BbII0XA. [Ipuémbl onpeneneHns NpoXoIMMOCTH HOCOBBIX XO/I0B Y MAJICHBKUX JETEH.
Ponb pezonaTopoB, ycuinnBaomux 3ByK. ONBIT 10 OOHAPYKEHUIO YITIEKHCIIOTO ra3a B BBIAbIXaeMOM Bo3nyxe. M3MepeHue ku3HEHHON EMKOCTH
nérkux. IIpuéM UCKYCCTBEHHOTO JbIXaHUS.

JlaGopaTropHble H MIpaKkTHYecKue padoThl

N3mepenue o6xBara rpyAHON KJIETKU B COCTOSIHMM B/10Xa U BbI10Xa. DYHKIIMOHATIbHBIE

poOBI ¢ 3a7IepKKON JABIXaHUs Ha BIOXE U BBIIOXE.



Pazgen 8. IInmeBapenue (6 4)

[Tutanue. IIumeBapenue. IlumeBaputensHas cucrema. IlumieBble MPOAYKTBI M IUTATENbHBIE BEIIECTBA, MX POJIb B OOMEHE BELIECTB.
3nayenue mnuuieBapeHus. CtpoeHne ¥ (YHKIMM NHIIEBAPUTEILHOW CHCTEMBI: INHIICBAPUTEIbHBIA KaHaj, NHUINEBAPUTEIbHBIC >KEJIe3bl.
[TumeBapenue B pa3aMyuHBIX OTHENAX MHUIIEBAPUTENBLHOIO TpakTa. Perynsamus AedaTenbHOCTH MUIIEBAPUTEIbHON cucTeMbl. Hapyiienus paboTbl
MUILEBAPUTENBHON CUCTEMBI M UX NpoduiaakTuka. 3a0o0jeBaHUsS OPraHOB MMILEBapeHHs, WX NMpo(pUIAKTHKA. ['MrrMeHa opraHoB NHUIIEBAPEHMUS.
[Ipenynpexaenue xemyI0uyHO-KUIIEYHBIX HH(EKINI U reTbMUHTO30B. JloBpaueOHast TOMOIIb PY MUIIEBBIX OTpaBieHusAX.lemoncrpanus Topc
YeIJI0BEKA.

JlaGopaTopHble H IpaKkTHYecKue padoThl
HelictBue pepMeHTOB CiIoHBI Ha KpaxManl. CaMOHa0I0IeHHs: ONIPE/IETICHUE TTOJI0KEHUS CIIFOHHBIX KeJE3, IBUKEHUE TOPTaHH MTPU INIOTAaHUM.

Pazgen 9. O0MeH BemecTB M 3Hepruu (4 )

OOMeH BeIecTB M MPEBpAIIeHUs YHEPTUU B oprannzMe. OOMeH BEIECTB U SHEPTHMHU — OCHOBHOE CBOMCTBO XHBBIX CyllecTB. [Imactnueckuii
U dHepreTruueckuil ooMeH. OOMeH OeIKOB, )KUPOB, YTIIEBOIOB, BOJIbI U MUHEPAIbHBIX COJICH. 3aMEHUMbIE 1 HE3aMEHUMbIE aMUHOKHUCIIOThI, MUKPO-
1 MakpodJieMeHTHl. Poiib (hepMeHTOB B oOMeHe BemlecTB. BuTaMuHBI. DHEpPro3aTparhl YejlOBEKa W MHIIEBOW paluoH. PanmnoHambHOE MHUTAaHHE.
Hopwmsl 1 peskum nutanusi. OCHOBHOM 1 o0Imuii 0OMeH. DHepreTuueckasi eMKOCTh ITHIIH.
JlaGopaTopHble H IpaKkTHYecKue padoThl
YcTaHOBNIEHHE 3aBUCUMOCTH MEXIY Harpy3kod M ypOBHEM 3HEPreTHYecKoro oOMeHa Mo pe3yiabTaTaM (pYHKIHOHAIBHON MPOOBI C 3aep>KKOM
IBIXaHMS 10 U 1Tociie Harpy3ku. CocTaBlieHHE UILEBBIX PAllMOHOB B 3aBUCUMOCTH OT dHEPro3arpar.

Paznen 10. [lokpoBHbie opranbl. Tepmoperyasiuusi. Boinesnenue (4 1)

Hapy>xubie mokpoBsl Tena yenoBeka. Ctpoenne u GyHkuu koxku. Hortu u Bosockl. Posib koku B 00MEHHBIX Mpolieccax. Perentopsl KOxH.
Ponp xou B TepMoperyasnuu. YXona 3a KOXeH, HOITAMU M BOJIOCAMH B 3aBHCHMOCTH OT TUIA KOXH. ['urnena onexnel U o0yBu. [Tpuunnb!
KOXKHBIX 3a0osieBaHuil. ['prOKoBbIe M mapa3zuTapHble 00JIe3HU, WX MPOUIAKTUKA M JICYCHHE Yy JAepMarojiora. TpaBMbl: 0KOTH, 0OMOPOXKEHHUS.
Tepmoperymnsanust opranusma. 3akanuBaHue. JloBpaueOHas MOMOILb NMPH OOIIEM OXJaXAECHUM opraHusMa. IlepBas momomip npu TEMJIOBOM U
COJIHEYHOM Yyjapax. 3Hau€HHe OpraHoB BBIIEJCHUS B IOAJCPKAHUM TOMEOcTa3a BHYTPEHHEH cpeisl opraHusma. Beinenenue. Opranbl
MOYEBBIZICTUTENILHOW CUCTEMBI, UX cTpoeHue u QyHkuuu. CtpoeHune u padora nouek. Hedponsl. IlepBuunas u xoHeyHas mModa. 3abosieBaHUS
OPraHOB BBIIEIUTENBHON CUCTEMBI U UX MIPELYIPEKACHUE.

JdeMoHcTpanus.

Penbednas Tabnmuna «CtpoeHue koxu. Moaens nmouku. Penbednas tadbmuia «Opransl BbIIEICHUS.
JlabopaTopHble H IPaKTHYeCKHe PadoThI

CamMoOHa0I0IeHNS: PACCMOTPEHUE MO/ TYNOW THUIbHOM U J1aJOHHOW MOBEPXHOCTH KUCTH.
Ompenenenue TUTIA KOXKH C TIOMOIIBI0 OyMakHOU candeTku.OnpeneneHue

COBMECTHMOCTH HIAMITYHSI C OCOO€HHOCTSIMH MECTHOM BOJIBI.

Paznen 11. HepBHas cucrema (5 )
HeliporymopanbpHas peryisnus IMpOLECCOB >KU3HENEATEIbHOCTH opraHu3ma. HepBHas cuctema. 3HadeHHME HEpPBHOM cucTeMbl. Mo3r u
ncuxuka. CTpoeHHE HEPBHOM CHCTEMBI: CIMHHOW M TOJOBHOM MO3I -  LIEHTpallbHas HEPBHAs CHCTEMa, HEPBBI WM HEPBHBIE Y3JBI —



nepudepuyeckasi. CTpoeHre U QyHKIHH COUHHOTO Mo3ra. CTpoeHue roioBHOro mo3ra. OyHKIHU MPOAONTOBATOrO, CPEAHETO MO3ra, MOCTa U
Mo3zkeuka. [lepemuuii Mo3r. YHKIIMKA MPOMEKYTOYHOTO MO3Ta M KOpBI OonbImx moiymapuii. CTapas W HOBasg Kopa OOJBIIUX MOJYIIapUi
TOJIOBHOTO MO3ra. AHAJIUTHUKO-CUHTETUYECKassh W 3amblKaTelabHas (DYHKUIMU KOpbl OONIBIIMX MOMYIHIapuil ToJ0oBHOrO Mosra. Jloiau O0dbIInux
MOJIyIIapuii U CEHCOpHBbIE 30HbI KOphl. COMaTHYECKU M BETe€TaTUBHBIA OTJENbl HEPBHOM cucTeMbl. CUMIATHYECKUN M MapacUMIATUYECKUM
MOJOT/AENbI BET€TATUBHOW HEPBHOW CUCTEMBI, MX B3aMMOJICHICTBHE.

JdemMoHcTpauus

Mosenb rojIoBHOTO MO3Ta YeJI0BeKa.

JlaGopaTropHble H NpaKkTUYecKue padoThl

[TanbrienocoBas mpoOa u 0OCOOEHHOCTH JIBUKEHHH, CBA3aHHBIX C (PYHKUIMAMU MO3KEUKa U CPETHEr0 MO3Ta.

Pedexcbl mpoaoaroBaToro v CpeHEro Mo3ra.

[lITpuxoBoe pasapa’keHUE KOXKHU - TECT, ONPEAENAIOINNA U3MEHEHNE TOHYCAa CHMIIATUYECKOTO M NMapacHUMIIATUYECKOTO OTAEJIOB BEr€TaTUBHOMN
HEPBHOW CHUCTEMBI IPU pa3ApaXKeHHUH.

Paznen 12. Anaam3zartopbl. Opransl 4yBeTB (5 1)

AHanmu3aTopel M OpraHbl YyBCTB. 3HAUYCHHE aHAIM3aTOpPOB. JlocTOBEpHOCTH ToJiydaemou wuHpopMamuu. Miumo3un M uUX KOPPEKIus.
3putenbHbIN aHanu3aTop. [lonoxkeHne u cTpoeHue riias3. Xo/ Jiydel duepe3 mpo3paunyro cpeny rinaza. Ctpoenue u GyHKIuU cerdarku. KopkoBas
4acTh 3pUTEIBLHOTO aHaM3aTopa. buHokynspHoe 3penue. ['uruena 3penus. [Ipenynpexxaenne ria3Heix 00Je3HEH, TpaBM Tiasa. [Ipenynpexnenne
O0JM30pyKOCTH U AanbHO30pKocTU. Koppekius 3penus. CiryxoBoi aHanmu3atop. 3HaueHue cinyxa. CtpoeHue U GyHKIIUHA HAPY>KHOTO, CPEAHETO U
BHYTpeHHero yxa. Penientopsl cinyxa. KopkoBas yacTe ciyxoBoro aHanusaropa. ['urueHa opratos ciyxa. [Ipp4mMHBI TYTOyXOCTH M TIIyXOThI, X
npenynpexaenue. BectuOynsapuslit anmnapar. Opranbl paBHOBECHS, KO’KHO-MBIIIEYHONW YyBCTBUTEIBHOCTH, OOOHSIHUS M BKYCa U UX aHAIM3aTOPBI.
B3anmoneiicTBre aHaIuM3aTopoOB.

JdemMoHcTpauus

Mogenu ria3a u yxa. OnbIThl, BBIBISIOIINE QYHKINN Pagy>KHOM 000JI0UKH, XpYCTAINKA, N1aJ04YeK U KOIOOUEK.
JlabopaTopHble U IpaKTHYeCKHe PadoThI

OHBITBI, BBIABJIAIOIIUEC UIIIKO3UH, CBA3aHHBIC C 6HHOKy.H}IpHBIM 3pCHUCM, a TAKKC 3pUTCIILHLIC, CJIYXOBBIC, TAKTUJIIbHBIC
wuto3un. OOHapyxenue cienoro narHa.OnpeaeneHrue ocTpoThl cayxa.

Paznen 13. Beicuiasi HepBHasi AesTebHOCTD. [loBeaenue. [lcuxuka (6 9)

Bxnag oTedecTBeHHBIX Y4Y€HBIX B pa3pabOTKy ydeHHs O Beicmied HepBHOW aestenbHocTH. M.M.CeuenoB m W.IL.IlaBnoB. OTkpeiTHE
LEHTPAJILHOTO TOPMOXEHHs. be3zycrnoBHble M ycnoBHbIE peduiekchl. be3yclioBHOE M YCIOBHOE TOPMOXKEHHE. 3aKOH B3aMMHOM HMHIYKIIUU
BO30YKICHUSA-TOPMOXKEHHS. YueHne A.A.YXTOMCKOTO 0 TOMUHaHTe. BpoxaEHHbBIE MpOorpaMMbl OBEACHUS: 0€3yCIOBHbIE pehIeKChl, HHCTUHKTHL,
3aneyatiienue. Pednexc u pednexkropnas ayra. IlpuoOpeTéHHbIE MPOrpaMMbl MOBEACHMS: YCIOBHBIE pe(IeKChl, pacCylo4Has AeSITeIbHOCTb,
nuHamMudeckuii crepeotun. [loBenenue u ncuxuka yenoBeka. OcOOCHHOCTH TOBeIeHUs YelloBeka. buonorudeckue putmbl. CoH U 00pCTBOBaHUE.
Cranuu cHa. CHoBHaeHHs. OCOOCHHOCTH BBICIICH HEPBHOM ACATEIHHOCTH YEJIOBEKA: PeUb M CO3HAHHE, TPYIOoBas NeATelbHOCTh. [loTpedHOCTH
JoJeil U )KUBOTHBIX. Peub Kak cpeacTBO OOLIECHUS U KaK CPEeICTBO OpraHU3alliu CBOETO MOoBe/eHus. BHelmHsAs U BHYTpeHHsIsl peub. Ponb peun B
Pa3BUTHUU BBICHIUX TICUXHYCCKUX (byHKI_[I/Iﬁ Oco3HaHHbBIE I[CﬁCTBHH U HUHTYHULUSL. ITo3naBaTenbpHBIE MMpOLCCChl: OMYHICHUC, BOCIIPUATHUC,
Mpe/ICTaBJICHUs], MMaMATh, BOOOpa)keHUe, MbllieHHe. BomeBbie neilcTBus, moOyauTenbHas W TOpMO3Has (QYHKIMH BOJH. BHymiaemocts u
HEraTuBU3M. 3MOI_[I/II/II OSMOIUOHAJIBHBIC PCAKIINU, SMOLUOHAJIBHBIC COCTOAHUA 1 SMOLIMOHAJIbHBIC OTHOIIICHU S (‘-IyBCTBa). Buumanue.



Dusnonornuyeckue OCHOBEI BHHUMaHHA, €0 BUABI WU OCHOBHBIC CBOICTBA. HpI/I‘-II/IHBI PACCCAHHOCTHU. Bocnouranue BHUMAaHHA, IIaMATH, BOJIH.
Pa3BuTHe HaOMI0AATENHHOCTH U MbIIIIIEHUS. Posib 00yueHus 1 BOCIIUTAHUS B Pa3BUTHH MMOBEACHUS U ICUXUKH YETIOBEKa.

JdeMoHcTpanus.

besyciioBHbIE U YCIIOBHBIE pedIieKChl YeloBeka (110 METOAY PEeueBOro MOJKperyieHus). JIBoHCTBeHHbIe H300paxeHus. WIITo3unM yCTaHOBKHU.
Brimonnenue TecToB Ha HaOMIOAATENBHOCTh M BHUMAHKE, JJOTHYECKYIO0 U MEXaHUYECKYIO MaMsITh, KOHCEPBAaTH3M MBILIUICHUS U TIP.
JlaGopaTopHble H MpaKkTUYecKue padoThl

BripaboTka HaBbIKa 3epKaJIbHOTO MHChbMa KaK MPUMEpP pa3pyLIEHUsI CTApOro 1 BeIPaOOTKH HOBOT'O JUHAMHYECKOTO

crepeoruna.ll3Menenue yucna KoyiedaHuii oopaza yceu€HHOM MupamMuabl Py HEMPOU3BOIBHOM, IPOU3BOJILHOM BHUMAHUH U MTPU

aKTHUBHOM paboTe ¢ 0OBEKTOM.

Paznen 14. Kesie3bl BHYTpeHHel cekpeluu (JHT0KPUHHAsA cucTema) (2 4 + 1 1 Ha 06001IeHNE)

OHJOKpHUHHAsA cucTema. JKene3pl BHENIHEN, BHYTPEHHEH U CMEIIaHHOW cekpeluu. ['opMOHbI, MEXaHU3MBbI UX elcTBUA Ha KieTku. CBoiicTBa
rOpMOHOB. B3anmoielicTBre HEPBHOM U TyMOpaIbHOU peryisiuu. [I[poMexxyTOUHBI MO3T M OpraHbl SHIOKPUHHON CHCTeMBL. [ OpMOHBI TUTIOU3a
Y IIUTOBUIHOM JKeJe3bl, UX BIMSHUE HA POCT U pa3BUTHE, OOMEH BelIeCTB. | OpMOHBI MOJIOBBIX JKEJE3, HANMOUYEYHUKOB U MOIKETYI0YHOM
xene3bl. HapyiieHus AesiTenbHOCTH SHAOKPUHHOM CUCTEM U UX mpenynpesxkaeHue. [Ipuunnsl caxapHoro auadera.

JdemMoHcTpauus
Mopaenp depena ¢ OTKUIHON KPBIIIKOM Tl TTOKa3a MECTOMOJIOKEHUs ruriodusza. Moaenb TopTaHu co MUTOBUIHON jkene30i. Mojiens movex
C HAJIIIOYECYHUKAMHU.

Paznen 15. UnauBuayaabHoe pa3BuTHe opraiusma (5 4)+1 4 Ha o6o0mieHne

Kuzueunrie IUKJIBI OPraHU3MOB. PasmHoOxeHue u Pa3sBUTHUC. ITomoBbIe keJe3sl M TIOJIOBBIC KIETKH. becmojioe u IoJIoBoe PA3SMHOXKCHUC.
[IpenmyiiecTBa Moa0BOro pa3MHOXKEHHS. My)XCKasi M KEHCKas MOJoBble cUcTeMbl. CriepMaTo30MIbl U SUIEKIECTKU. POJIb MOTOBBIX XpOMOCOM B
ompezaeneHUU Tona Oyaymero pe6éHka. MeHctpyauuu u mommonud. OOpa3oBaHHWe W Pa3BUTHE 3apOJBINIA: OBYISIHUS, OIUIOJAOTBOPEHUE
SIMIEKJIETKHA, YKpEIUICHUE 3apoibllia B Marke. Pa3zButme 3aponpima v miojga. bepemeHHocTh M poabl. buoreHernueckuid 3akoH |'ekkemnsi—
Miosiepa ¥ NpUYMHBL OTCTYIUIEHUSI OT Hero. BnusHue HapkoreHHbIX BellecTB (Tabaka, ajJKOroisi, HApKOTHKOB) Ha pa3BUTHUE U 30POBbE
YeloBeKa.
HacnencrBeHHble 1 BpoXAEHHBIE 3a001€BaHus. MeaNKO-TeHETHUECKOE KOHCYJIbTUPOBaHHE. 3a00IeBaHus, IEPEIAIOIINECS TTOJIOBBIM MyTEM:
CIINI, cudwmmmc u ap.; ux npodunaktuka. Pazputre ped€nka mocne poxacHus. HoBopoxaEHHBIN U rpyaHON peOEHOK, yxoa 3a HuM. [lomoBoe
co3peBaHMe. buosnornueckas M couuanbHas 3peNocTb. Bpea paHHHX IMOJNOBBIX KOHTAakTOB M a0opToB. MHIUBUA W JWYHOCTH. TemmepaMeHT u
xapakrep. Camono3HaHue, oOUIECTBEHHBINH 00pa3 KHU3HU, MEKIUYHOCTHbIE OTHOIICHHS. CTaauu BXOXKICHHS JIMYHOCTU B rpynmy. WHTepecsl,
CKJIOHHOCTH, crocoOHocTu. OnapEHHOCTh. BBIOOp KU3HEHHOTO MyTH. 310pOBBIA 00pa3 sku3Hu. CoO0IeHNe CAHUTAPHO-TUTHEHHYECKUX HOPM U
NpaBUJ 30pOBOTO 00pa3a >KU3HU. YKpEIJICHHE 3J0POBbS: AyTOTPEHUHT, 3aKallMBaHUE, ABHUraTejbHas aKTUBHOCTh. BiusHue ¢u3nueckux
yIpaXHEHUI Ha OpTaHbl U CUCTEMbI OpraHoB. MakTOphI pUCKa: CTPECCHI, TUIIOANHAMUS, TIEpeyTOMIICHHE, TTepeoxIaxaeHe. Bpeausie u mone3noie
MMPUBBIYKH, UX BIUAHHUC HA COCTOAHUC 3JO0POBbAL.
JdeMoHcTpanu.
TGCTBI, OMPCACIIAIOIINEC THUIT TCMIICPAMCHTA.

Conep:xkanue



buosorus 9 kiaace 68 4/rox (2 4/nen.) Beenenue. buosiorusi B cucreme Hayk (2 4.)

buonorus kak Hayka. Mecto Ouonoruu B cucteMe Hayk. 3HaueHHe OMOJIOTHH Ui TOHMMaHUsl Hay4HON KapTUHBI MUpa. MeTo1bl OMOIOrHYeCKUX
uccnenoBanuii. [lonarue <«oxku3Hb». CoOBpeMEHHBIE HAay4HbIE MPEJICTABICHUS O CYIIHOCTH >KM3HHU. 3HAaYeHHE OMOJIOTMYECKON HayKu B
NEeSATEIbHOCTH YEJIOBEKA.

JleMOHCTpAaLMU: TTOPTPETHI YICHBIX-OMOJIOTOB; cxeMa «CBsI3b OMOJIOTHH C IPYTUMU HayKaMHu.
I'naBa 1. OcHOBBI HMTOJIOTHM - HAYKH 0 KJeTke ( 10 4.)

HpenMeT, 3aaa4u 1 METOJAbI MCCIICAOBAHUA IMUTOJIOTHH KAaK HAYKH. I/ICTOpI/ISI OTKPBITHUA U M3YYCHUA KIICTKH. OCHOBHBIC TTOJIOKECHUS KJICTOUHOU
TCOpHU. 3HadeHUE LIMTOJIOTMYECKUX MCCIEOOBAHUMN JJIs Pa3sBUTUA OHOJIOTUHU U APYyTrux OHOJIOTUYECKUX HAayK, MCIUIINHBI, CCIILCKOT'O XO03siicTBA.

Knerka kak CTpykTypHas M (PyHKIMOHAIbHAs €IMHUIA XUBOrO. XHUMHUYECKHH cocTaB KJeTkH. OCHOBHBIE KOMIIOHEHTHI KieTKu. CTpoeHue
MeMOpaH U szpa, ux GpyHkuuu. Lluronnazma u ocHoBHBIE opraHouasl. X GpyHKIMM B KIETKe.

Oc00OEHHOCTH CTPOCHHUS KIIETOK OaKTepHii, T(puOOB, )KUBOTHBIX U pacTeHUH. BUpyCHI.

OOMeH BelIecTB U MpeBpalleHus YHeprus B kieTke. CrocoOb! MoIydeHHsI OPraHMYeCKUX BEIECTB: aBTOTPO(BI U reTepoTpodsl. POTOCHHTES, €ro
KOoCcMHUecKas posib B orocdepe.

buocunre3 6enkoB. Ilonstue o rene. JJHK - ucrounuk reHernueckoil mHpopmanuu. ['eHerndyeckuid koa. MaTpuuHbIi NPUHIKAN OMOCHHTE3a
6enkoB. O6pazoBanne PHK mo marpune JIHK. Perynsnus Onocunresa.

Ilonstue o roMeoCTascC, peryjsinus nNpouccCoB MpPCBpalliCHUA BCIICCTB U SHCPTHUU B KIICTKE.

JleMOHCTpAIUM: MUKPOIPENapaThl KJIETOK PACTCHUA U KUBOTHBIX; MOJEIh KJIETKH; OIBITHI, HIUTFOCTPUPYIOIIUE Tpoliece (POTOCHHTE3a; MOACIH
PHK u JIHK, paznu4abIx MOJIEKYJ M BUPYCHBIX YaCTHII, CXeMa IyTel MeTabon3Ma B KIIETKE; MOJIeb-antuinKanus «CuHTe3 Oenkay.

JlabopaTopHblie padoThI:

CrtpoeHure 2yKapuOTUYECKUX KIIETOK y PACTCHUM, )KUBOTHBIX, TPHOOB U MPOKAPHOTHIECKUX KIETOK Y OaKTepuid.

I'nasa 2. Pa3MHOKeHHe M HHANBUIYAJIbHOE Pa3BUTHE (OHTOTeHe3) OPraHu3MoB (5 4.)
CaMOBOCIIPOM3BEICHHE - BCEOOIEe CBOMCTBO XMBOTO. DOPMBI Pa3MHOXKEHHUSI OpPraHU3MOB. becrionoe pasMHOKEHHE W €ro THIbl. MHUTO3 Kak
OCHOBa 0OECITOJIOT0 Pa3MHOXKECHHSI U POCTa MHOTOKJIETOYHBIX OPraHU3MOB, €ro Ouojorudeckoe 3HadeHue. [lomoBoe pasmHoxkeHHe. Meiio3, ero
Ouosorndeckoe 3HadeHne. bruoornueckoe 3HaYeHNE OTLTOI0TBOPEHHUSI.

[loHsiTe WHOMBUAYAIBHOTO DPAa3BUTHS (OHTOrEHE3a) Yy PACTUTENbHBIX M JKMBOTHBIX OpraHu3MmoB. Jlenenwe, poct, nuddepeHIuanus KIeTok,
OpraHoreHe3, pa3MHOXKEHHUE, CTapeHHe, CMepPTh ocobeil. BriusiHue (hakTopoB BHEIIHEH cpenbl HAa pa3BUTHE 3apoJIbllia. Y POBHHM MPUCIOCOOTICHUS
OpraHu3Ma K U3MEHSIOLUMCS YCIOBUSIM.

JleMoHCcTpanuu: TaOIUIIbI, WUTIOCTPUPYIOIINE BUIBI OECIOJIOr0 U MOJIOBOTO Pa3MHOXKEHHS, SMOPHOHAILHOTO U TOCTIMOPHUOHATIBHOTO Pa3BUTHUS
BBICIIMX PACTEHUMN, CXOJCTBO 3apOJABILIEH II0O3BOHOYHBIX JKMBOTHBIX; CXEMbI MUT03a U MEHO034.



I'naBa 3. OcnoBbl reneTuku (10 4.)

I'enernka kak oTpacib OuONOrHuecKkol Hayku. VcTopus pa3BUTHs T€HETHKH. 3aKOHOMEPHOCTH HAcleZJIOBAHUS MPU3HAKOB KUBBIX OPraHU3MOB.
PaGoter I'. Mengens. Metoasl MCCIeOBaHUS HACIEICTBEHHOCTU. | MOPUIONOTHYECKUI METOA M3YYEeHUS HACIEICTBEHHOCTH. MOHOTUOPHUIHOE
CKpelIMBaHUE. 3aKOH TIOMUHUPOBaHUA. 3aKOH pacuieruieHus. [1oHoe U HemoaHOe JOMUHUPOBAHUE. 3aKOH YMCTOTHI TAMET U €r0 LIUTOJIOTHYECKOe
o0ocHoBaHue. PeHOTUN U TeHOTHUI. [ 'eHeTnueckoe onpesenenHue nona. ['eHernyeckas CTpyKTypa MOJIOBbIX XpoMocoM. HacnenoBanue npru3HaKkoB,
CLEIUICHHBIX C MOJIOM. XPOMOCOMHAas TEOPHUs HACJIEACTBEHHOCTH. | €eHOTHUI KaK LEJ0CTHAsA CUCTEMA.

OcHoBHBIE (OpPMBI H3MEHUYMBOCTU. ['eHOoTHNHMYecKass W3MEHYMBOCTh. Mytamuu. [lpuumHbl M dYacToTa MYyTaluid, MyTareHHbIC (aKTOPBHI.
3BO.HIOI_[I/IOHH3.$I POJib MYTaHHﬁ. KOMGI/IHaTI/IBHaH U3MEHYHUBOCTh. BO3HHKHOBEHHE PA3INIHBIX KOMGI/IHaI_II/Iﬁ TCHOB M HUX POJIb B CO3JaHHUU
TEeHETUYECKOT0 pa3HooOpa3usi B TMpefenax BHAA. OBOJIOINMOHHOE 3HAYeHHWE KOMOMHATHBHOW u3MeH4YMBocTU. {deHoTHNHMUecKas, WIH
MoaU(UKAIIMOHHAs, U3MEHYUBOCTh. POJb yCI0BHI BHELIHEH Cpe/bl B Pa3BUTUU U MPOSIBICHUN IPU3HAKOB U CBOMCTB.

JdeMoHcTpauMu: MOJEIU-aNIUIMKALMK, WUTIOCTPUPYIOIIUME 3aKOHBI HACJIEACTBEHHOCTH, IIEPEKPECT XPOMOCOM; PE3YJIbTaThl OMBITOB,
MOKA3bIBAIOIIUX BIUSHUE YCIOBUH Cpeapl Ha W3MEHYMBOCTH OpPraHU3MOB; TIepOapHble MaTepuaibl, KOJJIEKUWH, MYJSDKM THOPUIHBIX,
MOJIUTIIOUTHBIX PACTCHHUM.

JlabGopaTropHble padoThbI:

N3ydyeHne n3MEHUYUBOCTH Y PACTEHUHN U )KUBOTHBIX.
N3yuenne heHOTUTIOB pacTCHUHA.

[IpakTrueckas padora:

Pemenne reneTnueckux 3ajau.

I'naBa 4. I'eHeTuka 4yesoBeka (3 4.) MeToJbl M3y4EHUS] HACIEACTBEHHOCTH YEJIOBEKA.
I'enernueckoe pazHooOpa3ue denoBeka. [ eHeTHueckre OCHOBHI 370pOBbs. BiMsHHUE cpellbl Ha TEHETHYECKOE 370POBhe ueloBeka. | eHeTnyeckue

Oomne3nu. ['eHOTHIT 1 3I0POBBE YETIOBEKA.

I[eMOHCTpaIII/II/II XPOMOCOMHBIC aHOMAJINU YCJIOBCKA U UX (beHOTI/IHI/I‘IeCKI/Ie IMPOSBJICHUA.
JlaGoparopHas pabora:

CocraBieHue pogoCIOBHBIX.
I'nasa 5. IBomonuonnoe yuenue (15 4.)

VYyenue 00 sBosoIMK opraHndeckoro mupa. Y. J[apBuH - OCHOBOIOJIOXKHUK YUeHHsI 00 3BOMIONUH. [[BUXKYIIME CUIIBI U PE3yIbTaThl BOJIOLUU.
YcnoxxHeHHe pacTeHUH M KMBOTHBIX B IPOLIECCE HBOJIONUH. buojornueckoe pazHooOpazne Kak OCHOBAa YCTOWYMBOCTH OHOCQEpHI, pe3yiabTar
3BoIIOIMH. CYIIHOCTB 3BOJIIOLMOHHOIO OX0/1a K U3yUYEHUIO KUBBIX OPIaHU3MOB.

Bun. Kputepun Buma. BumooOpazoBanue. I[lonstue MukposBomtonuu. [lomymsiimonHas cTpykTypa Buma. llomynmsmust kak 3JieMEHTapHas
ABOJIIOLIMOHHAS elnHULA. DaKTOPHI IBOJIOLNN U UX XapaKTEPUCTHKA.

JIBUOKyIME CUJIBI U PE3YJIbTaThl BOIOLIHAH.



EctecTBeHHBII O0TOOp - ABMXKYIIAS M HaNpaBIAIOMIas Cuiia 3BoJIonMH. bopbba 3a cyliecTBOBaHME KaKk OCHOBA €CTECTBEHHOro oTdopa. Pomb
€CTECTBEHHOT'0 0TOOpa B ()OPMHUPOBAHNU HOBBIX CBOMCTB, IPU3HAKOB U HOBBIX BHJIOB.

Bo3HukHOBEHHE alanTalluii ¥ UX OTHOCUTENBHBIN XapakTep. B3aumonpucnoco01eHHOCTh BUAOB KaK Pe3ysbTaT IEHCTBHUS €CTECTBEHHOTO 0TOOPA.

3HaueHue 3HAHWW O MHUKPOAIBOJIOLMH ISl YIpPaBICHUS] MPUPOTHBIMU MOMYJISIHUSAMH, pEHIeHHs] MpoOiieM OXpaHbl MPHUPOJbI M PallMOHAILHOTO
MPUPOIOTIOJIb30BAHUSL.

[Tonartue o makposBomonuu. COOTHECEHHWE MHUKpPO- M MAaKpOA3BOJIOIMU. YCIOKHEHHWE PACTEHUH W JKUBOTHBIX B IPOLECCE 3BONIOIMH.
Bbuonorundeckoe pazHooOpasue Kak OCHOBAa yCTOWYMBOCTH OHOC(hEpPHI, pe3yIbTaT BOITIOIHH.

JleMOHCTpaluu: J>KUBBIE DPACTEHUS U JKUBOTHBIC; TepOapHbIe JK3EMIUIAPhl M KOJUICKIMU >KHBOTHBIX, IOKA3BIBAIOIINE WHIAUBUIYAIbLHYIO
M3MEHUYUBOCTh M Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUN M TOPOJ AOMANIHMX >XUBOTHBIX, @ TaKXKe pPe3ylbTaThbl MPHUCIOCOOICHHOCTH
OpPraHU3MOB K cpejic OOUTaHUS U Pe3yNIbTaThl BUJ000Pa30BaHUS; CXEMBbI, HILTIOCTPUPYIOIINE MPOIIECCHl BU000pa30BaHUsl M COOTHOIIIEHUE TTyTeil
MIPOTPECCUBHON OMOJIOTMYECKON IBOTIOIUH.

JlabopaTopnasi paGora:
W3yuenne nmpucrnocobICHHOCTH OPraHU3MOB K cpeie OOMTaHusl.
I'naBa 6. OcHOBBI ceJIeKIIUM U OMOTEXHOJI0THH (3 4.)
3a7a4u ¥ METOJIbI CeJIEKINU. [ 'eHeTuKa KaKk HayqHas OCHOBA CEJICKIIMM OPraHu3MOB. /[OCTHKEHUSI MUPOBOW U OT€UECTBEHHOM CENIEKIUU.

JleMOHCTpanuu: pacTeHus, repOapHbIe SK3EMIUIAPBI, MYJDKH, TaOIHUIbl, (HoTorpadur, WILTFOCTPUPYIONIUE PE3YJIbTAaThl CEJIEKIIMOHHON paboThI;
MOPTPETHI CENEKIIMOHEPOB.

I'naBa 7. Bo3nnkHOBeHMe U pa3BuTHE KkU3HU Ha 3emJe (4 4.)
Baruisiipl, rummoTe3sl ¥ TEOpUH O IPOUCXOKISHNH KU3HA. OpraHuvYecKuidi MUP KakK pe3yabTaT dBOJIOIUHU. VIcTOprs pa3BUTHSI OpraHUIECKOTO MHUpa.

JleMOHCTpalMK: OKAaMEHEJIOCTH, OTIIEYaTKH PAaCTEHUH M JKMBOTHBIX B JPEBHUX IMOPOJAX; PEMPOIYKIIMUA KapTHH, OTpakaroumx ¢iopy u ¢ayHy
Pa3IMYHBIX 3P U IEPUOIOB.

I'naBa 8. B3auMocBsizu opranusmMoB M okpy:kawomei cpeabl (16 4.) Okpyxaromas cpeaa - UCTOUHUK
BEIIECTB, SHEPTUU U WH(POpMamu. DKOJIOTHS, KaK Hayka. BiusHue skomorudeckux (GpakTopoB Ha opraHu3mbl. [IpucmocoOneHus: opraHu3MoB K
pa3auuHbIM 3KoJoruueckuM (axkropam. [Tomymsiuus. Tunsl B3auMoAecTBUS MOMYISIUKM pa3HbIX BUAOB (KOHKYpPEHIUS, XUIIIHUYECTBO, CUMOMO3,
Mapa3suTU3M).

DKocHCTEeMHasi OpraHu3amys KUBOW MPUPOIbl. DKocucTeMbl. Poib mpousBoauTesned, moTpeOuTeneil u pa3pymuTeneii OpraHn4ecKuxX BELECTB B
HKOCUCTEMAxX U KPYroBOpOTE BELIECTB B pupoze. IIumessle cBsi3u B 3xocucTeMe. OCOOEHHOCTH arpOIKOCUCTEM.

buocdepa - rmobansHas skocucrema. B.M. BepHanckuii - ocHOBOMONMIOXKHHUK y4eHHsT 0 Ouocdepe. Ponp yenoBeka B 6uocdepe. IKoIornueckue
HpOGJ’IGMBI, X BJIWAHUE Ha XHW3Hb YCJIOBCKA. HOCHC,Z[CTBI/IH ACATCIIbHOCTHU YCJIOBCKA B 3KOCHUCTCMAX, BJIIMAHUC C€rOo IMOCTYIKOB Ha KHBBIC
OpPTaHU3MBI U 3KOCHUCTEMBI.



JleMoHCTpanuu: TaOIUIIBI, WILTIOCTPUPYIOIIUE CTPYKTYPY OHOChEphI; cxeMa KpyroBOpoTa BELIECTB M MPEBPALeHNs SHEPTHH B Onocdepe; cxema
BIIMSIHUA XO3AHCTBEHHOM IESATEILHOCTH YelloBeKa Ha IPUPOAY; Mojeb-antuinkanus «brocdepa u yenoBek»; KapThl 3a11oBeTHUKOB Poccun.

JlaGoparopHbie padoThbI:

CtpoeHue pacTeHU B CBS3U C YCIOBUAMU KU3HHU.

HO,Z[C‘-IGT HHJACKCOB IIJIOTHOCTH JIA OPCACICHHBIX BUI0B paCTeHHﬁ.

Brinenenune numeBsIx 1erneid B ICKyCCTBEHHOM 9KOCHCTEME (Ha MpUMepe aKBapruyMa).

IIpakTuyeckue padoTbl:

HaGmroienus 3a ce30HHBIMU U3MEHEHUSIMU B )KHBOU TIPUPOJIC.

CocraBiieHre cXeM IMepeayn BemeCTB ¥ SHepTruu (IeTei MUTaHus).

BersiBiienne npucnoco0aeHui OpraHu3MoB K cpejie 0OMTaHus (Ha KOHKPETHBIX MpUMepax), TUIIOB B3aUMOJICHCTBHS MOMYJISALUI pasHbIX BUOB B
KOHKPETHON 9KOCUCTEME.

AHanu3 1 oleHKa BIUsSHUSA (aKTOPOB OKpYXKaroliel cpebl, HakTOpoB pucKa Ha 3I0pPOBbE, MOCIEACTBHI ACSITEILHOCTH YEIOBEKa B SKOCUCTEMAX,
COOCTBEHHBIX TIOCTYIKOB HA KUBBIC OPTAaHU3MBI U IKOCHCTEMBI.

JKCKypceHs:

Cpena KU3HU U ee OOUTATeINH.

3) TemaTu4eckoe MJIAHNPOBAHHUE

5 kanace
Ne ni/m Ha3Banue Tembl KosuvecTBO ypokoB
Beenenne 6
1

buonorus-nayka o x&uBoil npupoe




MeTtoasl uccieanoBanus B OMOJIOTUU

3 Paznoo0Opasue xxuBoit mpupoasl. [{apcTBa KUBbIX opraHu3MOB. OTIIHYNTEHHBIC TPU3HAKH KUBOTO.

4 Cpenpl 0OUTaHUs KUBBIX OPTaHU3MOB, B3aMMOCBSI3b OPTAHI3MOB B IIPHPOJIC

5 Okonorndeckue (akTOpbl M HX BIMSHUE HA KUBBIC OPTaHU3MBI, BIUSHHE YEIIOBEKa HA TPUPONY, €6
oxpana. [Ipaktudeckas pabora deHosOrHUECKre HAOTIOACHUS 32 CE30HHBIMHA U3MEHEHHSIMU B TIPUPOJIC

6 Okckypens Nel
MHuoroo0pa3ure KUBbIX OPTaHU3MOB, OCCHHHUE SIBIICHUS B )KU3HU PACTCHHI U KUBOTHBIX. T/b
Pazgen 1. KiieTrouHoe cTpoeHre OpraHu3MoB 10

7 YCeTpoicTBO YBEIUUUTENBHBIX TPUOOPOB JI.P.-1 Y cTpoRCTBO JTyIbl B CBETOBOTrO MUKpOCKoIa. [IpaBuia paboThl ¢ HUMHU
JI.P.-2 U3y4yeHune KIEeTOK pacTeHUsI C MOMOILBIO JTYIIBI

8 CTpoeHue KIETKH

9 [Ipurorosiienne MukponpenapaTa Koxuupl yemyn ayka JI.P.-3 IlpuroroBnenue mukpornpenapara
KOJKHIIbI YEIIYH JIyKa, PACCMAaTPUBAHUE €TO MO MUKPOCKOIIOM

10 ITnactuner JI.P.-4
[IpurorosiieHne npenapaToB U paCCMaTPUBAHKUE MO MUKPOCKOIIOM IUTACTU B KJIIETKAX JIUCTA JIOAEH,
TUTOJIOB TOMATa, PSOWHBI, ITUTTOBHUKA

11 XUMUYECKUN COCTAB KJIETKH: HEOPTAHUYECKUE U OPTAHUYECKHUE BEIIECTBA

12 KuzHenedarenbHOCTh KJIETKH: MOCTYIUIEHHUE BEIIECTB B KIETKY (Ibixanue, nutanue) JL.P.-5
[IpuroroBneHue npenapara U paccMaTpuBaHue 110X MUKPOCKOIIOM JBUKEHUS LIMTOIUIA3MBI B KJIETKaX
JIMCTA DIIOAEN

13 JKuzHenesTenbHOCTh KIETKU: JIEJICHUE POCT, PA3BUTHE

14 [ToHsATHE «TKAHBY.

15 Ocob6ennocTu ctpoenus kierok JI.P.-6
PaccmarpuBanne o MUKpOCKOIIOM FOTOBBIX MUKPOIIPENApaTOB PA3JIMYHBIX PACTUTENbHBIX TKAHEN

16 O606maronuii ypok no teme «Kierounoe ctpoeHrue opranu3MoB»




Pa3nen 2. IlapcrBo bakrepun

17 bakrepuu, ux pasHooOpasue, CTpOCHUE U )KU3HEAESITEIbHOCTD

18 Ponp Gaktepuii B mpupoJe U KU3HHU YEJIOBEKA Bakrepun — Bo3Oyaurenu 3abosneBanuii. Mepsl IpOQHUIaKTUKH
3a60J’IeBaHHﬁ, BbI3bIBACMbIX 6aKTepI/I$IMI/I
Pa3znen 3. HapcTBo ['pudsI 5

19 OO01mas xapakTepucTuKa rpudoB, CTPOSHUE U KU3HEACITEITLHOCTD

20 HInsimounsie rpubsl. [IpaBuna cOopa u oxpana. [Ipodumnaktuka otpaBneHus rpudbamu, 1-s MOMOIIb.
JI.P.-7 CtpoeHue mIoA0BBIX TE MIIAIOYHBIX TPHUOOB

21 [Tnecuessie rpubbl U Apoxoku. JI.P.-8 OcobeHHOCTH CTpOeHUs: MyKOpa U APOXIKEH

22 ['puObI-ntapa3utel, posib TPUOOB B MPUPOJIE U KUZHHU UYETIOBEKA

23 O6o06matommii ypok mo teme «LlapcTso rpudboB»
Pasnen 4. lapcTBo PacTtenus 11

24 borannka — Hayka O pacTeHMSX, METOJAbl MX HM3YYCHHS. MuorooGpasve pacTeHHi, UX CBsI3b CO CPeIOl
oOuTaHus, pojb B bnochepe u oxpaHa

25 OnHoKIIETOUHBIE BOJOPOCIH, UX MHOT0OOpa3ue, ctpoenue, cpeaa oouranus. JI.P.-
9 CtpoeHue 3eneHbIX OAHOKIETOYHBIX BOIOPOCIIEn

26 MHorokneTounbie Bogopociu. Ponb Bogopocieit B mpupojie U xKu3HU yenoBeka. OxpaHa BoJIOpOCIEH.
Bonopocmu Bomnoroackoii odmacru.

27 JIMIIaHUKY, ux cTpoeHue, pasHoobpasue, cpeaa OOuTaHus. 3HAUCHUE B IPUPOJIE U KU3HU YeNoBeKa. JIMmainuku
peruoHa.

28 Mxu, X MHoroo6pasue, cpesia OOuTaHus, CTpoeHue, U 3HaueHne. Mxu Bonoropckoit o6nactu. JI.P.-10
Crtpoenue Mxa (Ha MECTHBIX BHIaX)

29 HaHOpOTHHKI/I, XBOIIIH, HHaYHBI, HX CTPOCHUC, MHOI‘OO6paSI/IC, cpeaa O6I/ITaHI/I}I, POJIb B MIPUPOAC U KU3HU YCJIOBCKA,
oxpana. [Tanoporaukoo6pasusie peruona. JI.P.-11 Crpoenne cioponocsimero xsoma u nanopoTHuka

30 l'osocemenHble pacTeHus,cTpocHne W pasHoobpasue. Cpema oOWTaHWsl, 3HAYeHHE W OXpaHa. [0IOCEMEHHbIE
Bosoroackoii o6mactu. JI.P.-12 Crpoenue xBou u mmmiek XBoHHBIX

31

[TOKpBITOCEMEHHBIE PACTECHUS, MX CTpOeHHEe M MHOroobpasue. Cpera oOMTaHHs, 3HAYCHHE B HPUPOJAC U KU3HH
YeloBeKa, OXpaHa.




32

[Ipoucxoxaenue pacrennid. OCHOBHBIE ATalbl PA3BUTUSL PACTUTEIBLHOTO MHUpa

33 Bcepoccuiickas mpoepouHas pabora
34 Anamuz BITP. Oxpaunsembie pacrenns Bonoroackoii o6nactu
TIpoMexxyTouHast aTTecTalus: AHAJIU3 TeKylleld ycreBaeMoCTH
Bcero 3aron 34
6 xnacc
. N 14
Pa3nen 1. «CTpoeHue 1 MHOT000pa3ue MOKPbLITOCEMEHHBIX PACTeHUH
1 CrpoeHue ceMsiH IBY10IbHBIX PACTEHUM.
JI.p. 3yueHue cTpoeHus CEMSIH ABYAOJIbHBIX PAaCTEHUN
2 CrtpoeHnue ceMsH OJHOAOJbHBIX PaCTEHUI.
JL.p. U3yueHue cTpoeHus CEMSH OJTHOJIOIBHBIX PACTEHHI
3 Buasl KOpHEN 1 TUIIBI KOPHEBBIX cUCTEM. JI.p. BBl KOpHEN CTEP)KHEBBIE U MOYKOBATBHIE KOPHEBBIE
CHUCTEMBI
4 3onblI (yuactku) kopHs. JI.p. KopHeBoil uexsik 1 KOpHEBbIE BOJIOCKU
5 YcnoBus npou3pacTaHus U BUJIOU3MEHEHUSI KOpPHEU
6 [Tober u mouku, ux crpoenue. Poct u pazpurue nodera
JL.p. CtpoeHue nouek, pacnoioKeHUe ux Ha crediie
7 BHeunee ctpoeHue IucTa.JLp. JIucThs POCTHIE U CIOKHBIE, UX KHIKOBAHUE M JIMCTOPACTIONOKCHHE
8 Kiterounoe crpoenue nucra. BuionsmMeHeHue JucTheB.
JLp. CtpoeHnue koxulbl aucta. Knerounoe ctpoeHue imcra
9 Crpoenue ctebnsi. Muoroo6pasue crebneii. JI.p. BayTpennee ctpoenne BETKH J1epeBa
10 Bunonszmenenune noderos JI.p. n3yueHue BUAOU3MEHEHHBIX TTOOETOB
11

IIBeTok u ero ctpoenue JI.p. 3ydyenue ctpoeHus nBeTka
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Cougetust JI.p. O3HaKOMJIEHUE C PA3IMYHBIMU BUJAMU COL[BETUM

13 [Tnoxs! n ux xknaccudpukanus JI.p. O3nHakoMIIEHHE C CYXUMHU B COYHBIMH TUIOAAMHU
14 PacnipocTpanenue mio10B U ceMsiH
Paznen 2 ’Ku3Hb pacTeHuii 11
15 OCHOBHBIE ITPOLIECCHI )KU3HEAESITENBHOCTH pacTeHUI. MUHepalibHOE NUTAaHUE PACTEHUI
16 dotocuHTE3
17 JIpIXxaHHe PacTCHHIA.
18 Wcnapenue Bozpl. Jluctoma.
19 [lepenBuxeHre BOABI U MUTATENbHBIX BellecTB B pacteHuu JI.p. [lepeasukenne BelecTB MO Modery
pacreHus
20 IIpopacranue cemsiH. Ilp.p.1 Onpenenenne BCX0KECTU CEMSIH PACTEHUHN U UX ITOCEB.
21 Oxckypeust Nol 3uMHMe sIBIICHUS B )KM3HU PACTEHUM
22 CriocoObl pa3MHOKEHHUST PACTCHHIA
23 Pa3zMHOXkeHUE CIIOPOBBIX paCTEHUI
24 PazMHOXkeHNEe CeMEHHBIX pacTeHUM
25 BereratuBHOE pa3MHOXEHUE TOKPHITOCEMEHHBIX PACTEHUN
[Ip.p.2 BereratuBHOE pa3sMHOKEHUE KOMHATHBIX PACTECHUI
Pa3nen 3Kunaccupuxkanus pacrenui 6
26 OcHoBHbIE cucTeMaTHueckue kareropun. Kiaccudukaius 1iBeTKOBbIX
27 Knacc JIBynonbubie. CemeiictBo Kpecronernsie u Pozonsetnsie  Mopdorioruueckas xapakTepucTHKA.
28 Mopdonorudeckas xapakreprucTuka pacteHuii cemericts I[lacnénossie, bo6oBbie, C10KHOIBETHBIE.
SAnoButeie pactenust Bonoroackoit odmacTy.
JL.p. BeisiBneHue NpU3HAKOB CEMENCTBA 10 BHEITHEMY CTPOEHUIO paCTEHUI
29 Knacc OpnopmonbHble. Mopdonornueckass xapakTepUCTUKa pacTeHHi cemencTB Jlunmeiinpie n 3maxi.

OxpaHsieMble pacTeHus 00J1acTH.




30

Baxxneime cebCKOX035IMCTBEHHEIE pacTCHud, OMOJOrHYECKUE OCHOBBI HX BbIpallBaHUA, H/X 3HaYEHHE

31 Okckypeus Ne2 O3HaKOMIIEHHE € BBIPAIMBAHUEM PACTEHHUM B 3aIIMILEHHOM I'PYHTE
Pasnen 4Ilpupoanbie coodmecTBa 3
32 PacTurenbHbIie cooOIIEecTBa U UX TUIIBL. PacTuTenbHbIe coobmecTBa Bomoroackoi 001acT, B3aMMOCBSI3H
B PaCTUTEIHLHOM COOOIIECTBE, pa3BUTHE U CMEHA. BisiHue AesSTeIbHOCTH YeIOBEKa Ha IPUPOIHBIE
cooO1ecTa
33 Bcepoccuiickas mpoBepouHas pabota
34 Ananmuz BITP. Dkckypcust Ne3 Ilpupomnoe coobmiectBo u denoBek. dDeHomornueckue HaOIOACHUS 32
BECEHHUMU SIBIICHUSIMU B IIPUPOJIHBIX COOOIIECTBAX
IIpoMexxyTouHas aTTecTalus: AHAJIU3 TeKylleld ycneBaeMoCTH
Bcero 3aron 34
7 xnacc
BBenenue. 2
1 HcTopust pa3BuTHs 300JI0TUH, METOIbI U3YUYECHUS )KUBOTHBIX.
2 Hayka 300morus u e€ ctpyktypa. CXOACTBO U pa3indus )KUBOTHBIX U pacTeHuil. CucTeMaTHKa KUBOTHBIX.
Paznen 1. Ilpocreiimmne 2
3 IMpocreiitme: KOPHEHOXKKH, PaJUONISIPHUN, COJTHEYHHKH, CIIOPOBHKH, Cpela U MecTa OOWTaHHs, 00pa3 KHU3HH, MOBEICHHUE.
Bronoruueckue u 3KOJIOTHUECKHE 0OCOOCHHOCTH
4 [Ipocreiimue: KryTUKOHOCIBI, HHGY30puu. KoJlOHMaIbHBIE OPraHU3Mbl. 3HAYCHHE MPOCTCHIINX B MPUPOJAC M KH3HH
YeJIoBeKa.
Pa3zzes 2. MHOTOKJ/I€TOYHbIE )KHBOTHBIE. 35
5 Tun I'yoku. Cpena oouranus, 00pa3 ®U3HU, OMOJOTMUECKHE U KOJIOTHUECKUE 0COOEHHOCTH, MHOTO00pa3re U 3HAaYCHUE
6 Tun Kumreunononoctasie. Cpeia oOuTaHus, 00pa3 sKU3HH, OMOJOTHUECKUE U KOJIOTHUCCKHE 0COOCHHOCTH,
MHOT000pasue, 3HAUCHUE U OXpaHa.
7 Tun [Tnockue uepsu. Cpea U MecTa OOUTAHUS, OHOJIOTHUECKUE U IKOTOTUICCKUE OCOOCHHOCTH, MHOTOO0Opa3ue U 3HaUCHHE.




8 Tun Kpyrasie uepsu. Cpena oOuTaHusi, MHOrooOpasue, 00pas KU3HH, MOBEACHUE, 0OCOOCHHOCTH, 3HAUCHHUE

9 Tun Konwsuateie yepsu, win Koapuerpl. O0mas xapakrepucTika tuna. O0pas sxu3Hu U 3HaueHue Kir. MHOroIeTHHKOBBIE.

10 XapakTepucTika Kiaacca ManoiieTuakoBble W [TusiBky. 3HaueHWE B MPHUPOJE U JKM3HM 4ejioBeka. MHorooOpasue uepneil B
Bomoroackoit oomactu. JI.p. Nel 3HakOMCTBO ¢ MHOTOOOpa3neM KOIbYaThIX YePBEi

11 Tun Mommrocku.  Cpena odutanus, o0pa3 )KU3HU U TIOBEICHUE, OMOIOTHUECKUE U SKOJIOTHYECKUE 0COOEHHOCTH

12 MHoroobpa3ue 1 3Ha9eHHE KUBOTHBIX THITA MouTiocku. Mommocku Booroickoit o01acT, UX oxpaHa

13 Tun Urnokoxue. MHOTOOOpa3ue, cpefa oouTanus, 00pa3 )KU3HU U TIOBEJICHUE, 0COOCHHOCTH, 3HAUYCHUE.

14 Tun UnennctoHorue. Xapakrepuctuka ki. PakooOpasusie, [TaykooOpasnbie. Cpena odutanusi, MHOrooOpasue, o0pa3 sKH3HH,
NOBEJICHNE, 0COOCHHOCTH CTPOEHHSI, 3HaueHe U oxpana. JL.p.Ne2 MHuoroo0pasue paxooOpa3HbIX

15 Xapaxkrepuctuka k1. Hacexomble. Cpena oOuTanus, oOpa3 >KM3HH, MOBEIEHUE, OMOJOTUY., 3KOJOTHYECKUE OCOOCHHOCTH,
3Hauenue. JI.p.Ne3V3yueHue npenctaBuTencii OTps 0B HACEKOMBIX.

16 MHoroo0pasre HaCeKOMBIX. XapaKTepucTruka oTpaaoB Tapakanossie, [Ipsmokpbubie, YxoBepTky, [logenku. buonornyeckne
0COOCHHOCTH, 3HAUCHHE

17 Otpsapl HacekoMbix: Ctpekosbl, B, XKyku, Knomnsl. Buonornueckue ocobennoctu. Posib B pupone, *U3HH 4eTI0BeKa.

19 Otpsaapl HacekoMbIX: Yemryekpruibie, PaBHOKpBUTBIC, JBYyKphUTHIe, biioxu. XapakTepHble 0COOCHHOCTH, POJIL B TIPHUPOAC U
KU3HH 4eJIOBeKa.

19 Ortpsix [lepenonuatokpsuibie. OOLIME TPU3HAKH, MHOTOOOpa3ue, 3HaUCHHeE.

20 3HavyeHue HACEKOMBIX, X oxpaHa. OxpaHsiemMble HaceKoMmble Bosoroackoii o0macTu.

21 O06o06maronmii ypok mo temMme «MHOTOKJIETOYHBIE )KHUBOTHBIE. beCTIO3BOHOUHBIEY

22 Tun Xopaossle. [loatuner:becuepennsie n Yepennsie. Knace JlanueTHukn

23 Hapxnacc PeiObl. MHOT0OOOpasue, cpexa odutanusi, o0pa3 >KU3HH, OBEACHNUE, OCOOCHHOCTH CTPOCHUS, 3HAYCHNUE W OXpaHa
JI.PNe4 HaGnroneHue 3a BHEITHIM CTPOCHHEM | IEPEABHKECHUEM PBIO

24 Mmuoroo6pasue K. Xpsiesbie ppiObl. CTpoeHHE, IOBEACHUE, 3HAUCHHUE, OXPAHAEMbIC BUBI

25 Mmuoroo6pasue K. Koctasie peidbl. OcoOeHHOCTH CTpOSHUs, 00pa3 KU3HH, TIPOIECCHI JKU3HEACITSILHOCTH,

3HaveHue, oxpaHa. OxpaHsemblie BUIBI peI0 Bosorockoii oonactu
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Knacc 3emuoBomubie. OOImas XapakTepUCTHKA, cpeia OOMTaHHs, OCOOCHHOCTH, MHOT0OOpa3ue, 3HaueHHE, OXpaHa.
Oxpansemble 3eMHOBOHBIC Bosoromckoii obmacry.

27 Kirace Ilpecmpikaroruecs. O0mas xapakTepuctuka kiracca. OcoOeHHocTH 0. UenryidaTeie B CBS3HM C CPEOW OOWTaHUS M
00pa3oM Xu3HH. 3HaUeHHe 1 oxpaHa. OxpaHseMble BUAbI Bomoroackoii odmacTy.

28 Otpsin Yepenaxu u Kpoxoausl. Cpena oOMTaHUsA, 00pa3 KU3HU U [TOBEACHUE, OCOOCHHOCTH CTPOCHUS, 3HAUCHHE U OXPaHa.

29 Knacc ITtuier. O0mmias xapakTepucTHKa, 0COOCHHOCTH CTPOCHHMS B CBS3H € 110JETOM. OCOOCHHOCTH ITHII O.
[Munrsunsl, ux oxpana JI.p. Ne 5 M3ydeHune BHEIIHEr0 CTPOEHUS NITHIL

30 Mmuoroobpasue nrui. Xapakrepuctuka 0.CtpaycooOpasubie, HanmyoOpasueie, KasyapooOpasubsie, I'yceoOpasHbie
MPHUCHIOCOOIIEHHOCTD K YCIOBUAM CPE/bl,IIOBEICHIE, 3HAUCHUE M OXpaHa

31 Otpsael nituil: JlHeBHBIe XwimHbIe, CoBBI, KypuHbIE, TpHUCIIOCOOIEHHOCTh K YCIOBHAM Cpelbl, 00pa3 *KU3HU, 3HAYCHUE |
oXpaHa

32 XapakTepucTHKa NTHIl OTpsAAoB [oneHacTeie 1 BopoObuHooOpasubie. Cpena oOuTaHMs, OHOJOTHUECKUE U DKOJIOTHIECKIE
0COOCHHOCTH, 3Ha4YeHHE U oxpaHa. OXpaHa NTHIT B PETHOHE

33 Oxckypcust Nel MzydeHne MHOrooOpas3us NTHUI] (MPOBOAUTCS B BeCeHHee BpeMsi)

34 Knacc Mnekonuratomme. Obmas xapakrepuctuka. Otpsinsl : OgHonpoxoansie, Cymuatsie, Hacekomosiaabie, Pykokpbuibie.
Oco0eHHOCTH UX CTPOCHUSI, IOBEACHUS, 3HAUCHUE U OXpaHa.

35 Otpsiabl MitekonuTaomux: ['pei3ynsl, 3aiinieo0pa3Hble. XapakTepUCTHKA BaXKHEHIINX MPEACTaBUTENEH, 3HAUCHUE, OXpaHa.

36 XapakTepucTHKa mpenctaButeneii o. Xwumasle, Xo0oTHeie, KutooOpasnsie, Jlactonorue. Cpena oduranusi, obpa3 >KM3HH,
0COOEHHOCTH CTPOEHHUSI, 3HaUEHHEe, OXpaHa

37 Otpsinpl Mitekonuraromux: [lapHokonsiTHble, HenmapHokomnbiTHee. OOpa3 *U3HH, MOBEIECHUE, CTPOCHHE, 3HAYCHUE, OXPaHa.
Oxpansemble MIIeKonTUTaoIMe Bomoroackoit odbmacTy.

38 Buonornueckue u skonoruueckue 0coOEHHOCTH, 3HAUYCHNE U OXpaHa MpeacTaBuTenei orpsina Ilpumarsl.

39 O06001maromil ypok 1o Teme «X0opI0BbIC)

Paznen 3.9Bosronus cTpoeHUss 1 (PYHKIMI OPraHOB M MX CHCTEM Y ’KHBOTHBIX 14
40 [ToxpoBHI Tena >KMUBOTHBIX. DBOJIOLHUS TOKPOBOB Tema. JI.p.Ne 6 Mzyuenne ocoOGeHHOCTEH pa3InHbIX TOKPOBOB TeJa
41 OmnopHo-ABUTATENbHAS CHCTEMA )KUBOTHBIX, SBOJIOIHS




42

Crioco0bl niepeIBKeHUs KUBOTHBIX. [TostocTr Tena

43 OpraHsl JpIXaHUS U Ta3000MeH. DBOJIOIUS OPTaHOB JIBIXAHMS.
44 Opraspl TUIIEBapECHASI. DBOJONHS MHUIICBAPUTETHHBIX CHCTEM.
45 OOMeH BeIIeCTB U MPEBpaIeHNE SHEPT U
46 KpoBeHnocHas cructema >KHBOTHBIX. OpraHbl KPOBOOOPAIICHUS, IBOJTIOIIHS.
47 KpoBb, eé ctpoenne. OyHKIHH, SBOTIOITHSI.
48 Oprassl BEIICICHHS. DBOTIONHUS BBIICIUTEIHHON CHCTEMBI.
49 HeprHas cuctema. DBOIIOIMS HEPBHOW CUCTEMEI B XOJIE HCTOPUYECKOTO PA3BUTHS
50 Pednexc. MacTHHKT
51 OpraHsl YyBCTB, HX 3BOJIOIM. Perymsius qesTeIbHOCTH OpraHu3Ma
52 Opransl pa3MHOXeHHSI, UX dBotonus [Ipoanenue poaa
53 [ToBTOpHUTEIHEHO-0000IIAIOIINI YPOK 110 TeMe «DBOJIIOLUSA CTPOCHUSA U PYHKIIUHA OPraHOB M CUCTEM»
Pa3nen 4. UuauBuayaabHoe pa3BUTHE )KUBOTHBIX 3 yaca
54 Crnioco0bI pazMHoxkeHus. OIIOA0TBOPEHHE.
55 PazBuTHE KUBOTHBIX C IPEBPAIICHUEM U 0€3 MPEBPaIICHUS
56 Tlepuonuzanyga U OpOJOKUTENBHOCTh KU3HU KUBOTHBIX JI.p.7 V3ydueHue craauil pa3BUTHs KUBOTHBIX M ONPEACICHUE UX
BO3pacTa
Paznen 5. Pa3BuTHe 1 3aKOHOMEPHOCTH pa3MellleHHs ;KUBOTHBIX Ha 3eMule
57 Jloka3aTenbCTBa 3BOFOIMH KUBOTHBIX
58 Yapn3 JlapBuH 0 MpUYMHAX YBOJOLNHN )KUBOTHOT'O MUPa
59 YcnoxHEHHe CTPOCHUS JKUBOTHBIX M Pa3HOOOpa3ue BHJOB KaK pe3yJbTaT AIBOJIONWHU. Apeanbl OOWTAaHWS, MUTPAIUU.
3aKOHOMEPHOCTH Pa3MEIICHHS dKUBOTHBIX
Pa3nen 6. buoueno3nl
60 EcrecTBeHHBIE 1 HICKYCCTBEHHBIE OMOIIEHO3BI brorieHo3s! Bostoromckoii obmacTty .
61 ®dakTOpsI CPE/Ibl U MX BIMSIHUE Ha OHOLICHO3BI
62 Henu mutanus. [Torok sHepruu. B3anMocBs3b KOMIIOHEHTOB OHOIIEHO3a U MX MPHUCIIOCOOIEHHOCTh JPYT K IPYTY




63 Okckypeust Ne2 UzyueHne B3aUMOCBSI3H )KUBOTHBIX C JIPYTHMH KOMITOHEHTaMu OuotieHo3a. DeHonornueckie HabmroIeHus 32
BECEHHUMH SBJICHUSIMH B KU3HU KUBOTHBIX
Pa3znen 7. ZKuBOTHBIH MUP M X0351/iCTBEHHAs1 1eATEJIbHOCTH YeJI0BEKa 5
64 BoszeiicTBue yenoBeka U ero JesATeNbHOCTH Ha )KUBOTHBIX. [Ipombicibl [ [pOMBICTOBBIE :KUBOTHBIE Bonoroackoi
obnactu
65 OpnomamranBanne. Pa3zBeneHre, OCHOBBI COJEPKAHUS U CENIEKIINN CeIbCKOX03IHCTBEHHBIX KUBOTHBIX
66 3akoHBl 00 oXpaHe XHMBOTHOTO MEpa. CrcTeMa MOHHTOPHWHTA. PalmoHambHOE HCIIONB30BAaHWE JKMBOTHBIX. OXpaHseMbIS
tepputopun. Kpacuas kaura. OxpaHa ;KUBOTHBIX B Boyoroackoit o01acTm.
67 Oxkckypcus Ne3 [TocemeHre BRICTABKH CEITLCKOXO3HCTBECHHBIX U JIOMAIITHUX dKUBOTHBIX
68 3aKIIOUNTENBHBIN ypok 10 Kypcy buonorus. XKusotHeie. JleTHue 3ananus.
IIpomexxyTouHast aTTecTalus: AHAJIU3 TeKyIeil ycneBaeMoCcTH
Bcero 3a ron 68
8 kiacc
BBenenne. Hayku, uyuyaiomme opraHu3M 4yesioBeKa 2
1 Brenenue. Hayku o yemoBeke. 310pOBbe B €0 OXpaHa
2 CraHoOBIIEHHE HAYK O YEIIOBEKE
IIpoucxoxkaenne yeaoBeKa 3
3 CucremaTruecKkoe MMoJIoKeHUe JenoBeka. J{okazaTrenbcTBa )KHBOTHOTO MTPOUCXOXKICHHS YeIOBEKa
4 OCHOBHBIE 3TaIbl YBOJIOIUY YEJIOBEKa. BiHssHIE OMOIOTHYECKUX U COIUATBHBIX (JaKTOPOB HAa €r0 PA3BUTHE
Pacel yenoBeka. YenoBek Kak BUJ
CTpoeHne opranuzma 5
6 YPpOBHU OpraHM3aly OpraHnu3Ma geiaoBeka. OpraHsl ¥ CHCTEMBI OPTaHOB
7 Knerounoe ctpoenne oprannzma. OpraHouAbI KIETKH, X 3HAUCHHE
8 JKuzHeHHbIe TIPOIIECCh KIIETKH, UX 3HadeHne. Poib (hepMEeHTOB.
9 TkaHu: OSIUTENWANbHAS, COCHUHUTENbHAS, MbIIeyHas, oOpa3oBaHue, crpoeHue, GyHknuu JLp.Nel

PaccMmarpuBaHue KIETOK W TKAaHEH B ONTHYECKUM MHUKPOCKOI. MUKpomnpenapaTbl KJIETOK 3MHUTEIHATbHOM,
COEJIMHUTENIbHOU, MBIIIIEYHON M HEPBHOM TKaHEH.
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HepsHaas tkans. LlenTpansHas u nepudeprudeckas 9acTi HepBHOH cucTeMbl. Pednexroprast perymsius. JI.p. No2
CaMoHa0II0/IeHue MUTATEIIbHOTO pedIieKca U YCIIOBHS €T0 MPOSBICHUS H TOpMOKeHHs. KoneHHbIN peduiekce

Ol'lOpHO-Z[Bl/Il"aTeJ'II)Haﬂ CucTeMa

11 3HavYeHHUE OMOPHO-IBUTATEIBHON CUCTEMBI, €€ cocTtaB. CocTaB, cTpoeHne, THIIBI KocTel JI.p.Ne3 Mukpockomaeckoe
CTPOEHUE KOCTH.

12 Ckerner 4enoBeKa, ero MpUCIoCOOIEHHOCTh K MPIMOX0KACHHIO, TPYIOBOH AATEIbHOCTH. MI3MEHEHNS, CBSA3aHHBIE C
pa3BuTHeM Mosra 1 pedr. OceBoi CKelerT.

13 Ckenet xoHeuHocTell. CoeMHEHUs KOCTeH

14 Ctpoenue M. O030p Ml yejoeka JI.p.Ne4 MEIIIIIIbI 4eI0BEYECKOro Tejia

15 Pabota ckenerHbIx Mbln ¥ ux peryisiuus. JI.P. Ne5 Bausiaue cratudeckoit 1 sAuHaMu4IecKoi paboThl HA YTOMIICHHE MBIIIL.
JI.P. Ne6 Camona0mroieHust pab0Thl OCHOBHBIX MBIIIII, POJIH TUICYEBOTO T0SICA B IBIKEHUU PYKH.

16 Hapymenus onopno-auratensHoil cuctembl JLp. No7 BrisBnenue Hapymienusi ocanku JL.p.Ne8 (BbimonnseTcst moma)
BrLsBiieHHE IIOCKOCTONNSA

17 [epBas momoms mpu ymmobax, nepenomMax KocTel U BEIBUXaX CYyCTaBOB

BHyTpenHss1 cpea opranusMa

18 KomnoHeHTsI BHyTpEeHHEH cpebl Opranu3Ma, X B3auMocBsi3b. 'omeoctas. CoctaB KpoBH, PYHKIHM OCHOBHBIX yactei JL.p.
Ne9 PaccmaTpuBanye KpOBH 4eJIOBEKa U JISITYLIKH 10JI MUKPOCKOTIOM

19 Bopsba opranusma ¢ uadexuuneit. UMmyHuTeT, €T0 BUABI

20 HWmMMmyHoOrHs Ha cityx0e 310poBbs. IlepenrBanne KPOBH.

KposeHnocHast n inMdaTudeckas cucTeMbl OPraHu3Ma

21 TpaHCTIOPTHBIEC CHCTEMBI OpraHu3Ma, uxX 3HaueHue. CTpoeHHEe KPOBCHOCHBIX U TuMpaTtndeckux cocymoB JI.p.Nel(
TTonoxkeHre BEHO3HBIX KJIallaHOB B OIMYIIEHHON U MOAHATON pyKe

22 Kpyru xpoBooOparierust JI.p.Nel1 M3MeHeHus B TKaHIX MPH MEPETHKKAX, 3aTPYIHAIONIMX KPOBOOOpaIllcHHE

23 Crpoenue u pabota cepaua. ABTOMAaTU3M cepaLa

24 JBi>keHre KpoBH 1O cocynaM. Peryisius kpoBocHaOkeHHsI. ApTepraibHOe JaBieHue, myisc. JI.p.Nel2
Onpenenenne CKOpOCTH KPOBOTOKA B COCyax HOITeBOro Jioxka. JI.p.Nel3 OmneITel, BEIABIAIOMINE NPUPOAY ITyJIbCa

25 l'uruena cepreuno-cocyauctoii cucremsl. [lepBas nomonis mpu 3ab0sieBaHUSX cepaua u cocynon JL.p.Nel4

(DyHKI_[I/IOHaJ'H:Ha}I npo6a: pCaKknuAa CepZ[e‘IHO-COC}’,I[HCTOfI CHUCTCMbI Ha JO3UPOBAHHYIO HArpy3Ky
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IIepBas momo1s Ipy KPOBOTEUEHUSIX

JIbIxaHue

27 3naueHue npixaHus. CTpOCHHE MBIXATEIBHON CHUCTEMBI. JlpIXaTeibHBIE MYTH, MX CTPOCHHEC, (YHKIMH, 3a0O0JICBaHUS,
npodmrakTaka. I'omocoobpazoBanue

28 Jlerkue, ctpoeHue, GyHKIHU. JIeroYHOE ¥ TKAHEBOE JIbIXaHUE

29 MexaHn3M BIOXa | BbIoXa. Perymsmus aprxanus. OxpaHa BO3AYITHONW cpeapl. BiausHue 3arps3HeHrs OKPYKAIOMEH CpeIbl
B Bonorozckoii o6mactu Ha 3m0poBbe uenoBeka. JI.p. NelS M3mepenue o0xBaTa rpyIHOM KJIETKH B COCTOSIHUU BIOXA U
BbIJIOXA

30 OYHKIIMOHAIBHBIE BO3MOKHOCTH ABIXaTEIIBHON CUCTEMBI KaK MOKa3aTelb 3J0POBbs. boe3HU U TpaBMBI OPTaHOB JIbIXaHUS:
ux npoduaaKTHKa, epsas momolis. [Ipuemsl peanumarnmu JI1.p.Nel6 OyHKIIMOHATIBHBIC TIPOOBI € 3aCPKKOM JbIXaHHUS Ha
BJIOXE W BBIIOXE

MumeBapenne

31 3naueHue numieBapeHus. [TumieBbie MPOIYyKTH U MUTATELHBIC BEIIECTBA, X POJIb B 0OMEHE BEIIIESCTB

32 CrpoeHue M (QYHKIHMH MUIIEBAPUTEIHLHONW cUCTeMbl. [lumeBapeHue B portoBoit monoctu. JI.P.Nel7. JlelicTBue
(hepMeHTOB CITIOHBI Ha Kpaxmasl. CaMOHAOIIOICHNS: ONPE/ICIICHUE TTOJIOKEHUS CIIFOHHBIX JKeJe3, TBIKCHHUE TOPTaHU
MIpH TJI0TaHUU

33 [TumieBapenue B KeNyAKe U ABCHAAIATUIIEPCTHON Kuilke. JleficTBre (PepMEHTOB CIIOHBI U JKEIYI0YHOIO COKa.

34 DYHKITAN TOJICTOW M TOHKOW KUIIKW. BecackiBanue. Pois euenn. ANITCHIUTIAT.

35 Perynsmus nesTeNbHOCTH MUIIEBAPUTETEHON CHCTEMBI.

36 l'uruena opranHoB nuiieBapeHus. [IpeaynpekacHue ey 104HO-KHIICYHbIX 3a00eBaHuit. JloBpadyeOHast MOMOIIb IPH
OTpaBJICHUSAX

O0MeH BelllecTB ¥ JHEPTUH

37 OOMeH BemecTB M SHEPTUH — CBOMCTBO JKMBBIX CyIIecTB. [lmacTuueckuil m sHepreTHueckuii ooMeH. OOMeH OemnKoB,
JKUPOB, YTIIEBOJIOB, BOJbI, MUHEPAIIbHBIX COJEH

38 ButamuHbl 1 UX posib B OpraHU3ME YeI0BEKa

39 OHeproTpaTsl 4enoBeka U numeBoi panuoH. Hopmsel u pesxum nuranusa. JLp.Nel8

YcTaHoBiIeHHE 3aBUCUMOCTH MEXy HArPy3KOH U YPOBHEM 3HEPreTHYECKOTO 0OMEHa MO0 pe3ysibTaraM (yHKIHOHATBHON
npoOBI € 3a1EPKKON AbIXaHHS.
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Oo6oo6matonuii ypok mo temam: «[lumieBapurenbHas cuctema», «O0MeH BeriectB u 3Heprum» JI.p.Nel9 CocraBnenue
MUIIEBBIX PAIIMOHOB B 3aBUCIMOCTH OT SHEPTOTPAT.

IMoxkposHsbIe opransl. Tenmnoperyasinus. Beinenenue

41 Hapy>xHbie mokpoBsl Tena yenoBeka. Ctpoenue n pyHkun Koxu. [IponsBoausie koxu.JI.P. Ne20
CamMonaOmnrofieHre: pacCMaTpUBaHUE MO/ TYTION MOBEPXHOCTH KUCTH.

42 Yxo7 3a KoxKel, HOT'TAMH U Bojocamu. | uruena onexxapl u o0ysu. bonesnn xoxu. JI.p.Ne21 Onpenenenue THma KOxu ¢
MTOMOIIIbIO OYMayKHOM ca(heTKH.
JLp.Ne22 Omnpenenenre COBMECTUMOCTH MIAMITYHSI C OCOOSHHOCTSIMH MECTHOU BOJIBI.

43 Tepmoperysaius opradu3Ma. 3akanuBanue. [lepBasi MIOMOIIB MPH 0KOTAx, OOMOPOKECHHSIX, OOIIEM OXJTaKICHUH,
TEIUIOBOM U COJTHEYHOM yaapax

44 Brinenenue u ero 3Ha4YeHHE, CTpOCHUE, GYHKITNN. 3a00JI€BaHMSI BRIICTUTEILHON CHCTEMBI, UX MIPEAYIIPEKICHNC

HepBHas cucTemMa 4ejloBeKa

45 3HaueHNe HepBHON cUcTeMbl. MO3r U NIcuXuKa

46 Crpoenue HepBHOH cucteMbl. CIMHHON MO3T — CTpOEHHE U (DYHKIIHU.

47 Crtpoenue roioBHOTO Mo3ra. yHKIUA MTPOIOJITOBATOT0, CPETHETO MO3Ta, MocTa U Mo3xkedka. JI.p. Ne23 IManprieHocoBas
npoba 1 0cOOEHHOCTH ABWXECHUH, CBA3aHBIX ¢ QYHKUIMSIMUA MO3KEUKa ¥ CPEJHEr0 MO3ra.
JLp. No24 Pedekchl IpoIoJIroBaToOro U CPEeIHETO MO3ra

48 OyHKIMH EPEHETr0 MO3Ta, IPOMEKYTOYHOTO M KOPBI OOJIBIINX MOy LIapHid

49 Comartuueckuii 1 aBTOHOMHBIH (BereTaTUBHBIN) 0TAebl HepBHOH cucteMbl JI.p.Ne25 [lltpuxoBoe pazapakeHne KOXH —
TECT, ONPEAEIAIONINI H3MEHEHUE TOHYCa CUMITATHYECKON U MMapacUMIIaTUYE€CKON CHCTEMBI aBTOHOMHON HEPBHOM CHCTEMBI
NP pa3apaKeHUH.

Ananuzaropbl. Opranbl 4yBCTB

50 AHamM3aTopsl W OpPraHbl YyBCTB, MX 3HadeHUE. JI.p.26 OMBITH, BBISBISIIONINE WILTIO3WH, CBS3aHHBIC C OMHOKYJISIPHBIM
3peHUEM, 3pUTENbHBIC, CITyXOBBIC, TAKTHIBHBIC WILTIO3UN

51 3pUTETLHBIN aHATN3aTOP, CTpOSHUE, QYHKITHH, 3HadeHHE. JI.p. Ne27 OOHapykeHHE CIIEMOro MATHA

52 I'mruena 3penns. [Ipexynpexkaenne Tia3HpIx 00Ie3HeH, TpaBM IJasa.

53 CrnyxoBoli aHanuzaTop. 3HaueHHe, cTpoeHue, (yHKUuH. |'mrueHa oprana cmyxa. JLp.Ne28

OrmpeneneHrne 0OCTPOTH CITyXa




54 Opranbl paBHOBECHSI, KOXKHO-MBIIIIEYHO!N YyYBCTBUTEIBHOCTH, OOOHSHUS, BKyCa, X aHaJIH3aTOphl. B3anmMoeiicTBre
aHAJIM3aTOPOB.
Beiciias HepBHast AeATeabHOCTD. [loBenenue. Ilcuxuka. 6
55 Bxnanm oTedecTBEHHBIX YYEHBIX B pa3pabOTKy Y4YeHHsS O BBICIICH HEPBHOW ACATEIHHOCTH. Be3yCOBHBIC M YCIIOBHBIC
pedIeKchl, TOPMOXKEHHE
56 Bpoxnéunslie u npruodperéHnbie mporpaMmel moseaeHus J1.p.Ne29 BeipaboTka HaBbIka 3epKaIbHOTO MHCbMa KaK MPUMEP
pa3pyluieHHs CTapOTo ¥ BEIPabOTKa HOBOT'O JHHAMUYECKOT'O CTEPEOTHUIIA
57 Buonorunueckue purmbl. COH U CHOBUACHHUSL.
58 Oco0eHHOCTH BBICIIEH HEPBHOM IESTEILHOCTH YEIOBEKA: peub H CO3HAHHUE, TPYAOBas e TEIbHOCTb.
ITo3HaBaTenbHBIE MPOIIECCHI.
59 Boutst, smonnm, BHuManue. PazsuTre HabmronaTenpbHOCTH 1 MbinuieHus. JI.p.Ne30 M3Mepenue uncna konebanuii oopasza
YCEUEHHOU MUPAMUJIbI B PA3IMYHBIX YCIOBUSIX.
7Kese3pl BHyTpeHHel cekpenny (QHAOKPHHHASI CHCTEMA) 3
60 JKenespl BHEITHEH, BHYTPEHHEH 1 cMeIIaHHOM cexpermu. CBOMCTBA TOPMOHOB.
61 OyHKINN )KeNE3 BHYTPEHHEN CEKpEeLnn
62 Oo6o06marommit ypok «B3auMoaeiicTBrie HEPBHON M I'YMOPAIbHOMN PEryIISIIAN
HNuauBuayanbHOE pa3BUTHE OPraHU3Ma 5
63 J’KuzneHHbIe KB OpraHu3MoB. PasMHOXKeHHe TooBoe u Oecrionoe. MysKcKas 1 KeHCKas MOJIOBBIE CHCTEMBI
64 PasBurne 3apoasima u moga. bepeMeHHOCTD U pobl. 3aKOH MHAWBHUIYAIbHOTO pPa3BHUTHS. BinsHre HApKOT€HHBIX
BEIIICCTB HA Pa3BUTHE YEIIOBEKA.
65 HacnencTeennslie, BpOXKIEHHEIE, TIEPEIAIOIINECS TTOJIOBBIM Iy TEM 3a00JIeBaHuUs, HX MPOQIIAKTHKA.
66 PasBurne pe6énka nocie poxaeHus. CTaHOBJICHHE JTHYHOCTH. TeMIIepaMeHT U XapakTep.
67 [HoBTopuTensHO-0000matonMi ypoK. MToroBast KoHTposibHas paboTta
68 AHanu3 KOHTPOJIBEHOM paboThl. MHTEpeCHl, CKIIOHHOCTH, CIOCOOHOCTH. BEIOOD JKU3HEHHOTO ITyTH.
[IpomexxyTouHas aTTecTanusi: AHAJN3 TeKyllel ycneBaeMoCcTH
Bcero 3arog 68
9 knace
Beenenue. buosiornst B cucreMe HayK 2
1 buonorus kak Hayka. 1




2 MeToansl OHOIOrHYECKUX UCCIEI0BaHNNA. 3HaYeHHe OMOJIOTHH. 1
I'naBa 1. OCHOBBI HUTOJIOTHH — HAYKA 0 KJIETKe 10
3(1) ITuToorus — HayKa O KIIETKE. 1
4(2) Knerounas teopwus. 1
5(3) XUMHUYECKHI COCTAB KIETKH. 1
6(4) CTpoeHue KIeTKH. 1
7(5) Oco0eHHOCTH KJIETOYHOTO CTPOEHHSI OPTaHI3MOB. BUpyCHL. 1
8(6) JlaGopaTopHasi padora Ne 1 «CTpoeHHEe KICTOKY. 1
9(7) OOMeH BelIeCTB U IPEBpaIlicHUs SHEPruu B KiteTke. DoTocuHTE3. 1
10(8) BuocunTes GenkoB. 1
11(9) Perymsmmst mporieccoB )KU3HENCATSILHOCTH B KIIETKE. 1
12(10) O06061maromuii ypok 1o riaBe «OCHOBHI ITUTOJIOTHN — HAyKa O KICTKE». 1
I'naBa 2. Pa3mHokeHHe U HHAUBUAYAJIbHOE pa3BuTHE (OHTOT€He3) OPraHU3MOB 5
13(1) dopMbI pasMHOKEHHS opraHu3MoB. becmosoe pasMHokeHue. MuTO3. 1
14(2) [MomoBoe pazmHoxkeHHe. Metio3. 1
15(3) WHauBHayaabHOE Pa3BUTHE OpraHu3Ma (OHTOTeHE3). 1
16(4) Bnusinue gakTopoB BHEIIHEH cpeabl Ha OHTOTCHE3. 1
17(5) O06061maromuii ypok 1o riase «Pa3sMHOXEHIE M HHIUBUTYaTbHOE pa3BUTHE (OHTOTCHE3). 1
I'naBa 3. OcHOBBI reHeTHKH 10
18(1) I'eneTrKa Kak OTpPacib OMOIIOTHYECKOM HAYKH. 1
19(2) MeTtoap! uccnenoBanus HacaeACTBEHHOCTU. DEeHOTHIT ¥ TEHOTHII. 1
20(3) 3aKOHOMEPHOCTH HACIIEIOBAHMS. 1
21(4) Pemienue reneTryeckux 3a1ad. 1
22(5) IIpakTHyeckasn padora Ne 1 «Pemrenne reHETHIECKUX 3a/1a9 HA MOHOTHOPHUIHOE CKPEITUBAHUE). 1
23(6) XpoMocOMHas TEOPHS HACTEACTBEHHOCTH. | eHeTHKa moJa. 1
24(7) OcHoBHBIC POPMBI H3MEHIMBOCTH. | €eHOTUTTYIECKAST N3MEHUUBOCTb. 1
25(8) KomOuHaTtnBHast ©3MEHUYUBOCTD. 1
26(9) deHoTUIIMYCCKAS U3MEHYUBOCTD. JIaGopaTopHasi padora Ne 2 «/3yuenue GpeHOTHIIOB pacTeHuit. M3yuenue 1
MOAN(UKAIMOHHON H3MEHYNBOCTH U TIOCTPOCHHUE BAPHALIMOHHON KPUBOI.
27(10) O06061maromuii ypok 1o riaBe «OCHOBBI TCHETUKI. 1
I'naBa 4. I'eneTuka 4enoBeka 3
28(1) MeTtoap! N3yueHus HacIeACTBEHHOCTH denoBeka. IlpakTtnyeckas padora Ne 2 «CocraBieHHE POAOCIOBHBIX. 1
29(2) I'eHoTHI ¥ 370POBBE YETOBEKA. 1
30(3) O6o0marmmii ypok 1o rinase «I eHeTHKa YeIOBEKay. 1
I'naBa 5. OcHOBBI cesleKIUM U OMOTEXHOJIOTHH 3
31(1) OCHOBBI CEJICKIIHU. 1
32(2) JIOCTHIKEHNST MEPOBOM U OTEUECTBEHHOM CEIEKITUH. 1




33(3) buoTtexHomorNA: NOCTHKEHUS U NEPCIIEKTUBBI Pa3BUTHS. 1
I'naBa 6. IBOJIIOLIMOHHOE yUeHHE 15
34(1) VYdenue 00 3BOIOLNU OPraHUIECKOT0 MUpA. 1
35(2) DBomonnonHas Teopus U.J[apBuHa. 1
36(3) Bun. Kpurepuu Buna. 1
37(4) [NomynsumonHas CTpyKTypa BHIA. 1
38(5) Bumoobpasosanue. 1
39(6) ®dopmbl BUAOOOpA30BaHUSI. 1
40(7) O0001eHNe MaTepHUasa TI0 TeMaM « Y deHue 00 IBOIIIOIMH OpraHndeckoro Mupa. Bua. Kpurepuu Buza. 1
BumoobpazoBanue».
41(8) Boprba 3a cymecTBOBaHNE M €CTECCTBEHHBIH OTOOP — ABIIKYIIIHECS CHIIBI BOJTIOIIN. 1
42(9) EctectBennsiit 0t60p. 1
43(10) Anarnranys Kak pe3yiabTaT eCTECTBEHHOIO 0TOOpa. 1
44(11) Bsanmornpucnoco0neHHOCTh BUAOB KaK pe3yabTaT ASHCTBUS €CTECTBEHHOI'O OTOOpA. 1
45(12) JladopaTopHas padora Ne 3 «3yueHne NprucrnocoOJSHHOCTH OPraHU3MOB K cpelie O0UTaHMs». 1
46(13) Ypoxk cemunap «CoBpeMeHHbIE TPOOIEMBI TEOPUHN IBOTIOLIUI. 1
47(14) Ypok cemunap «CoBpeMeHHBIC ITPOOIEMBI TSCOPUHU DBOJTIOITNH. DBooonHas Teopus JK.b. Jlamapkay. 1
48(15) O000menne MaTepuaa 1o riase «9BOJIOLNOHHOE YUCHUE. 1
I'naBa 7. Bo3HuKHOBeHHE U Pa3BUTHE KU3HHU Ha 3emJie 4
49(1) B3rnsaapl, runotessl 1 TEOPUH O MPOUCXOXKAECHUN JKHU3HU. 1
50(2) OpraHn4eckuii MUp KaK Pe3yJIbTaT dBOJIIOIHH. 1
51(3) HcTopus pa3BUTHs OPTraHUYECKOTO MHUpA. 1
52(4) Ypoxk-cemunap «lIporcxoxxaeHne U pa3BUTHE )KU3HU Ha 3eMIIe». 1
I'naBa 8. B3aumocBsi3u Oprann3MoB U OKpY:Kalouei cpeabl 16
53(1) Okounorus kak Hayka. JlaGopaTopHasi padora Ne 4 «/3yueHne npucnocoOieHHid OpraHu3MOB K ONpeAeTEHHON cpesie 1
oburaHus (Ha KOHKPETHBIX IIPUMeEpax)».
54(2) Bimmstame skonmorndeckux GpakTopoB Ha opraHu3Mel. JladoparopHasi padora Ne 5 «CtpoeHHe pacTeHH B CBS3H C 1
YCIIOBUSIMH JKU3HIY.
55(3) Oxonoruueckas Huma. JlaboparopHas padora Ne 6 «OnucaHue 5K0JIOTMYECKONW HUIIN OPTaHU3May. 1
56(4) CrtpykTypa normyisaiuii. Tumsl B3auMoIeCTBHS MOMYJIAIANA pa3HbiX BUIOB. IIpakTHdyeckasipadora Ne 3 «BrisBiieHne 1
TUIOB B3aUMOJEHCTBUS OMYJIALMA pa3HbIX BUJOB B KOHKPETHON HKOCUCTEMEY.
57(5) DKOCHUCTeMHas opranu3artis mpupoabl. KommoHeHTs 3kocucTeM. CTPYKTypa 3KOCHCTEM. 1
58(6) [Torok sHepruu u nuiessie uenu. [IpakTuyeckas padora Ne 4 «CocraBiieHre CXeM IepeJady BeecTB M SHEPTUu (Lenen 1
TIATAHUA)».
59-60 (7- | UckyccTBenusie skocucTeMbl. JIaGopaTopHas padota Ne 7 «BoisBlIeHNE THIIEBBIX IETEH B HCKYCCTBEHHOM DKOCHCTEME Ha 1
8) prMepe aKkBapuyMmay.
JKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH. 1
61-62 HToroBas kongepenuus «B3anMocBs3u opraHu3MOB U OKPY>KAIOIIEH cpeabn). 3aliTa SKOJIOTHIECKOr0 IPOEeKTa. 1

(9-10)




O06o0marmuii ypox 1o riase § «B3aMOCBsI31 OpraHU3MOB U OKPYKAIOLIEH CPEAbI». 1
63-64 [ToTOpeHue 1o riaBe «OCHOBBI IIUTOJIOIMH — HAYKH O KJICTKE). 1
(11-12) | Mosropenue no riase «OCHOBBI TeHETHKI 1
65(13) [ToBTOpenue 1o riaBe «Pa3MHOKEHUE ¥ HHIWBHIyAIbHOE PA3BUTHE OPTaHU3MOBY. 1
66(14) Ikerypeus «Mcropust pa3BUTHS KU3HU Ha 3emiie» (moceenrne OnOIMOTeK ). 1
67-68 Ikckypenst «Ce30HHbBIC H3MEHEHUS B JKUBOM MTPHPOJICH. 1
(1516) | IpomesxyTounas arrecranusi. KontposbHas padota 1
HpnMeHeHne OﬁOpyIIOBaHl/IH HeHTpa «Touka POCTa» HA YPOKaAX 6I/IOJIOFI/II/I,
HA J1200paTOPHBIX M MPAKTHYECKUX padoTax B 5, 6,7 , 8 , 9 kaccax
S kiace
OCHOBHBIE BUBI JesITeNnbHOCTH |lcroap30BaHue
Ne i/t TeMma ConepskaHne Llenesas ycTaHoBka Kosi-so 00ydJarommxcss Ha  YPOKE/BHEYPOUYHOM [000PYIOBaHUE
ypoka 1acoB  hBangrun
1 . buonorust — Hayka o XuBOM MHpe (8 1)

1  |[Mertoasl u3ydeHHI Hcmonp30BaHne OO0BSACHATH HA3HAUCHUE 1 'YMenne paboTaTh ¢ J1abopaTOPHBIM IMHKPOCKOIT CBETOBOM,
PKUBBIX OPTaHU3MOB:  [yBEJIMYUTEIbHBIX YBEJTHUUTEIBHBIX 000pYyIOBaHHEM, YBEINUUTEILHBIMU 1 pOBOI
HaOJIr0IeHHE, nprudoOpoB MprOOPOB. npudopamu. 3y4ats ycTpoicTBO
M3MCPCHHC, [pY M3Y4CHUH O0BEKTOB  [Pa3nuyaTh pyqHYIO U MHKPOCKOIIA U COOJII01aTh IIpaBuila
PKCIICPUMCHT. PKHBOM MIPUPOJIBL. paboThl ¢ MuKpockonioM. CpaBHUBAThH

No 1 «M3yueHue
yCTpOHCTBa
YBEITUUUTEIbHBIX

MPHUOOPOB»

JlaGoparophas pabota

Y BenmuuTeNnpHbIE
NpUOOPBI: JIYIbl pyvHas,
[ITATHBHAS, MUKPOCKOII.
P. T'yk,

A. BaH JleBeHryk. Yactu
MUKPOCKOTIA. Muxpo-
npenapat. IlpaBuia pa-
0OTBI C MUKPOCKOTIOM.

[ITaTUBHYIO JYTIBI,
BHATH BEIMYUHY MOJY-
MaeMOT0 C X TIOMOIIBI0
YBEITUUCHHUS.

YBEJIMUEHHE JIyIbl U MUKPOCKOIIA.
[lony4yaTe HaBBIKH pPabOTBI C MHKPO-

CKOTIOM TPH  HW3YYCHHH TOTOBBIX
MUKPOTIPEIAPaTOB.

CoOmrogath TpaBmia paboOTeI B
KaOuHETe, oOpareHust c

nabopaTopHBIM 000PYIOBaHUEM




Knerounoe cTpoeHue
OpraHU3MOB.
MHuoroob6pasue
KJIETOK. MeTo bl
M3Y9eHUS )KUBBIX

CTpoeHHE KIETKU.

TkaHu
Knerounoe CTpOEHUE
PKUBBIX OpraHU3MOB.

Knerka. Yactu KiIeTku u

BBISBISATH YacTH
KJICTKW Ha PUCYHKaX
yueOHUKa,
XapaKTepHU30BaTh HX
BHaueHne. CpaBHUBATH

'YMenune paboTats ¢ 1a00paTOpHBEIM
000pyI0BaHHEM, YBEINYNTEITHHBIMH
npudopamu. HabironaTts yact u
OpTaHOM[BI KJICTKH Ha TOTOBBIX
MUKpOTpenaparax rmoj MajibM U

Mukpockon
IPPOBOH,
MUKpOTIpenapaThl

OpTaHHU3MOB. X HA3HAUCHIC PKUBOTHYIO W OOJIBIUM yBEINYEHHEM MUKPOCKOIIA K
HaOJII0ICHHE, : PaCTUTENBHYIO KICTKH, OIHCHIBATE HX
ITonsTue o TkaHu. TkaHU )
MISMCPCHHC, . HaXOUTh Pas3yath OTIE/BHBIC KIETKH, BXOJIAIIHE
PKHBOTHBIX U PACTCHUIA.
HKCIIEPUMEHT X QyHKIMH. YEPTHI KX CXOJCTBA U B COCTaB TKaHH.

JlaGopatopHas pabota
Ne 2 «3HaKOMCTBO ¢

paznuuus. Paznuyathb
TKaHW KUBOTHBIX U

0000111aTh ¥ PUKCUPOBATH PE3YJIbTATHI
HAOJFOICHW, JIeTaTh BHIBOJIBI.

KJICTKAaMH pacTenui Ha CobOmomaTh mpaBuia pabOTHl B
pacTennin pHCyHKaX y4eOHHKa, KabuHeTe OMONOrMH, OOpalleHHs ¢
XapaKTCpU30BaTh HUX nmabopaTopHBIM 000y IOBAaHHEM
CTpOcHHE, OOBICHATH
X (QYHKLUH.
OcobeHHOCTH XTMHYEeCKHi COCTaB Paznmaats HabmonaTh 7eMOHCTPAITHIO OTIHITOB
XMMHUYECKOTO COCTaBa [KIETKH. XMMUYECKUE HCOPraHN4CCKUC U YYUTENIEM, aHAIM3UPOBATh UX PE3YNIbTATHL,
DKMBBIX OPIaHM3MOB:  [BEILCCTBA OPraHnIeCKue 1€1aTh BHIBOJIBL. AHAIM3UPOBAThH
HEOpraHUYeCcKue u kierkn.  Heoprannueckue| BEMHECTBA KICTKH, MpeACTABICHHYIO HA PUCYHKaX yuyeOHUKa
Oprammuccke BellecTBa  KIETKH, yuxMHHEpAJIBHBIE CO- JIH,

BEIIECTBA , UX POJIb B
opraHuzMe

3HAa4YCHUE JUIS KICTKH H
opraHuzMa.
OpraHdJeckrie BeHecTBa
KICTKH, WX 3HAYCHWE ISt
PKU3HH  OpraHu3Ma  H|
KIICTKH

OOBSICHSTH UX
BHAYEHUE JUIS
OpraHmu3mMa.

MHQOPMAIUIO O PE3yNbTaTax OIMbITa,
paboTas B mape YMeHHe paboTathb ¢
nabopaTopHbIM 000pyJOBaHHEM

2 . MHOTOOOpa3ne )UBbIX opranu3MoB (11 )




bakTepuu. MHoro-

obpasue GakTepuit

baktepun: cTpoeHue u
PKU3HEAESITeTbHOCTb.
bakTepun — NMPUMUTHUB-
HbIE OTHOKJIETOYHBIE Op-
raan3Mbl. CTpoeHue Oax-
repuil. PazMHOXeHuE
OakTepuil AeJIeHuEM
KJIeTKU HaJiBoe. bakTte- puun
KaK caMasi IpEBHSS

XapakTepu3oBaTh
0COOCHHOCTH CTpOE-
HISI OaKTEPHA.

OmnrCchIBaTh pPa3Ho00pa3Hbie POPMBI
0aKTepHaIbHBIX KIIETOK Ha PUCYHKE
yacOHHKA.

Paznnyarh MOHATHUS: «aBTOTPOQBI»,

«reTepoTpOdBI», «IIPOKAPHUOTHD),

«OYKapHOTB».  XapaKTepu30BaTh
POIIECCHI KUIHETIEATEITHBHOCTH
OaxTepuu KaK MIPOKAPHOT.

CpaBHUBATH U OIIEHWBATH POJIb

[PaccMatpuBaHue
OaxTepuii HAa TOTOBBIX
MUKpOIIpeTapaTax ¢
MCIIOJIb30BaHHEM

1 POBOTO
MHUKPOCKOIIA.
(DNEKTPOHHBIE
TaOJHIIBI U TUIAKATHI.

rpymma OpraHu3MOB.
TIporniecchl KU3HEAES-
TETLHOCTH OaKTEepHii.
ITousTre 06 aBTOTpOdax U
reTepoTpodax, mpoka-
pUOTax M dyKapruoTax

OakTepuii-aBTOTpO OB u
OakTepuiireTepoTpooB B MPHUPOIC
'YMeHne paboTath C J1a0OpaTOPHBIM
000pYyZIOBaHHEM,  YBEIUYUTECIHHBIMU
Mprudopamu.




Pactenmus. Pactenus. XapakTepru30BaTh Paznuyath yacTH [IBETKOBOTO OOHapyKeHHE
MHuoroo0pasue [IpencrapieHue o GIope. [rIaBHbIE IPU3HAKA PACTEHUs HA PUCYHKE y4eOHHUKa, XJ10pOILIacTOB B
[PACTCHHIA. OTnuYnTEIHLHOE pacTeHwil. BEIJIBUTATh IPEJIOI0KEHUS 00 UX KJICTKAaX PACTCHUH ¢
3HaueHUE PaCTCHUH B [CBOMCTBO PaCTEHUIA. (dyHknusax. CpaBHUBATH IIBETKOBBIE HCIIONL30BAHIEM
[PHUPOJIE M KU3HH Xmopoduiut. 3HaueHHE U TOJIOCEMEHHBIC PACTCHUS, I pOBOTo
qeIOBEeKA (dboTocunTe3a. CpaBHEHNE XapaKTepHU30BaTh UX CXOJICTBO U MHKPOCKOTIA

KJIETOK PacTEeHUU U [pasInyus. DMeKTpOHHBIE

akTepuil. JleneHu

Oaktepuil. [lenenue XapakTepru30BaTh MXH, TAMIOPOTHUKH, TAGIHIbL 1

[1apCTBa pacTeHUI Ha XBOIIY, MIAYHbI KK CIIOPOBbIE pACTeHus, |

TPYIITBL: BOJIOPOCITH, OTIPECIIATh TEPMHUH «CIIOPAY.

[{BETKOBBIC BrIaBiISITH Ha PUCYHKE yqe6Hm<a

(HOKpBITOCCMCHHBIe), pa3iInyus MEXKAY PacTCHUSAIMH Pa3HBIX

TOJIOCEMEHHBIEC, MXH, CUCTCMATHYCCKUX I'PYIIIL. CoI0CTaBIATH

[1ayHBI, XBOIIIH, CBOICTBa pacTUTENbHON u

MarOPOTHUKU. OaKTepuaNTbHON

CTpoeHue pacTeHHUH. KJICTOK, JICJIaTh BBIBOJIBL.

KopeHs 1 mober. XapakTepru3oBaTh 3HAUYCHHE PACTCHUI

Citoepuiue BozopocIeit. Pa3HBIX CHCTEMAaTHYeCKHX TPYIN B

OCHOBHBIC pa3IHuus

PKU3HU YellOBeKa. YMEHHe padoTath ¢
[MOKPBITO- CEMEHHBIX H
mabopaTOPHBIM obopynoBaHHuEM,
TOJI0CEMEHHBIX
N YBEIMIUTEIHHBIMU TIPUOOPAMH.

pacteHuii. Poib

[BETKOBBIX PACTCHHI B

PKU3HU YeI0BEeKa
JKuBOTHBIE. PKuBOoTHBIE IPacrio3HaBaTh XapakTepu3oBaTh MPOCTENIITNX ol 0TOBUTH
Crpoenue [Ipencrasienue o payHe. |[0AHOKJIECTOYHBIX U pUCYHKaM yueOHHKa, OTIMCHIBATH UX MUKpOTIpenapaT




PKUBOTHBIX.
MHoroobpasue

PKHUBOTHBIX, UX POJIb

B

[PHUPOJIE U KUZHU

OCcoOCHHOCTH
PKMBOTHBIX.
OIHOKJIETOYHEIE U
MHOTOKJICTOYHBIE
opranu3msl. Poib

MHOTI'OKJICTOYHBIX
PKUBOTHBIX Ha

[pUCYHKaxX y4eOHHKA.

pa3nuune, Ha3bIBaTh YacTH HX Tela.
CpaBHUBaTh CTpOEHHE Tena aMEOBI C
KJICTKOM 3yKapuoT, JejaTb BbIBOABI.
Ha3zpiBaTh MHOT'OKJIETOUHBIX

PKHNBOTHBbIX, I/1306pa)l(éHHBIX Ha

KyJIBTYpBl ameO.

OOHapy)eHUE
0JTHOKJIETOYHBIX
PKUBOTHBIX
(mpocTeimux) B
BOJHOM cpene ¢

YenoBeKa PKUBOTHBIX B IIPUPOJE U pUCYHKE y4yeOHHKa.
PKU3HU YeI0BEKa. HCIIOJIb30BaHUEM
Pazmiuath 0€eCro3BOHOYHBIX B
SaBHCHMOCTE 0T [MO3BOHOYHBIX )KUBOTHBIX 1 BPOBOTO
OKpy:Kalo- el cpeibl ' MHKPOCKOIIA.
OOBICHATE POJIH JKHBOTHBIX B KU3HH DNIeKTPOHHBIE
YeIIoBeKa U B IPUPOJIC. TaOMUIBl U
XapakTepr3oBaTh (PaKTOPHI HEKUBOM [I7IaKaTbl.
[IPUPO/IBI, OKA3bIBAIOIINE BIUSIHIE HA
YKU3HEACSTEIHbHOCTh )KUBOTHBIX Y MEHHE
paboTtath ¢ 1abopaToOpPHBIM
000pYAOBaHHUEM, YBETUINTECILHBIMU
nprbopamu.
«Habmronenue 3a JIaboparopHnas pabora ['oTOoBHUTB Habnronate 3a JOBM)KEHHEM JKHBOTHBIX, | OTOBHUTH
repeaBUKEHUEM No 3 MUKpOIpenapat OTMEYaTh CKOPOCTb W  HalpaBicHUE MHUKpPOIIpenapaT
YKUBOTHBIX» «HabOmroneHue 3a KyJbTYpBI HH(Y30PHiA. NBIDKEHHS, CpaBHUBATh IepenBrkeHue [KYIbTYPE
HepeIBIKEHAEM 3yHath sKuBbIe NBYX-TPEX 0COOEIA. HDY30pHI.
3yuaTh KUBBIC
PKUBOTHBIX) OPTAHH3MBI IO/ DOopMyIHPOBATH BEIBOJ O 3HAYCHHUH Y

MHUKPOCKOIIOM ITpU
MaJIOM YBCJIIMYCHUU.

TBYOKCHUS TS )KUBOTHBIX.
dukcHpoBaTh Pe3yNIbTATHI
HaOro/IeHuH B TeTpaau. CoOmoaarh
MpaBuiia paboTH B KaOWHETE,
oOparieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM.

YMeHne paboTath ¢ J1abopaTOPHBIM
00OpyZOBaHHEM,  YBEIUYUTCIHHBIMH
pUOOpaMHu.

OpraHu3MBbI IO
MUKPOCKOTIOM
[PH MAJIOM
VBEJIIMYCHHUU.
Habaromate 3a
BYDKEHHUEM
SKMBOTHBIX,




OoTMEYaTh CKOPOCTH U
HaIpaBJICHUE
NIBIOKCHUS, CPaBHUBATh
ONEKTPOHHBIC TaOIHUIIBI
W TIJIAKATHI.

MHorooOpasue
rpuOOB, UX POJIb B
PUPO/IC U KHU3HU
YeT0BeKa.

MHuoroo0pasue 1 3Ha4eHHUE
rprOOB.

CTpoeHue NUIAMOYHBIX
rpu0oB. [lnecHeBbIC
rpUObI, X UCIIOIL30BAHNE
B 37]paBOOXPaHEHUH
(aHTHOHOTHK
[TCHUTIAJUTHH).
OnHOKIIETOYHBIE TPHOBI
— npoxoku. Ux
WCIIOJIb30BaHIE B
XJ1e00TICUeHNH 1
MUBOBaPEHUH.
Cben00HBIE U SAIOBUTHIE
rpu6sbl. [IpaBuia cOopa u
ynorpeOieHus rpu0oB B
MUY .

[lapazuTrueckue rpuoBI.
Pois Tpr0OB B IpUpo/Ie U
MKI3HH YeJI0BEKa

XapakTepu3oBaTh
CTPOCHHUE MUISTIOYHBIX
rpuOOB.

[Moxpa3nensars NIISTOYHBIC TPHOBI HA
TIACTUHYATHIC U TPyOUaThIC.
OnuUCHIBaTh CTPOCHUE TUIECHEBBIX
rpUOOB 1O PUCYHKY YUEOHHKA.
OOBSCHATH TEPMHUHBI

«QHTUOMOTHUKY» U «IICHHUIIUILIAHY),
IPacmio3HaBaTh CHEOOHBIE U
SITOBUTHIC TPUOBI HA TAOIHIAX U
PUCYHKax yueOHUKA. Y4acTBOBAaTh B
COBMECTHOM 00CY>KICHHH ITPABHII
cOOpa U UCIOJIb30BaHHS IPUOOB.
OOBSICHATH 3HAYCHUE TPUOOB JIIIs
YEIIOBEKA U JIJISl IIPUPOJIBI

["'oTOBHTH
MHKpOIIperapar
KYJIBTYPBI IPOACKEH.
3y4darh miecHEBbIE
TpHOBI 10T MUKPOCKOTIOM
[pY MajOM YBEITUYCHUU
Ha TOTOBBIX IT\
MUKpoOIIpenapaTax.
DNEKTPOHHBIE TAOHIIBI U
[J1aKaThI.

3 . XKuznap oprann3MoB Ha mianere 3emis (7 9)




9 |BuusHue DKkojorudeckue GpakTopsl [Pa3muvare MOHATHUS: 1 N3y4unth JIeHCTBYC paznuunbix |[{ludposas mabopaTopus
PKOJIOTMYECKUX Cpebl. «(3KOJIOTHUECKUH (akTOpoB cpenbl (CBET, BIAXKHOCTb, M0 SKOJOTHH (HaTYHK
(hakTOpOB Ha VcnoBus, BIIUSIOIIHE [(DAKTOP», «haxTop TeMIiepaTypa) Ha OPTraHU3MEI, (0CBEIIEHHOCTH,
OpraHU3Mbl Ha )KM3Hb OPraHU3MOB B |HE)KHUBOU IIPUPOIBD», MPUBOJNTE  [IPUMEPbI  COOCTBEHHBIX |pjiascHOCTH

npupose, — |dakTop SKUBOR HAOTIOICHIIA. ApryMeHTHpOBaTh | eMIIepaTyphi)
DKOJIOTMYECKHE DAKTOPBI  [ipypombi», MesTeIbHOCTD YeJIOBEKa B MPHUPOJIE KaK
CPEBL. DaKTOPE! laHTPOIIOreHHBII AHTPOINOreHHbI (pakTop BeimonHenne
HEXUBON IIPUPOJIBL, hakTopy. iTabopaTopHOil paboTHI.
(paxropeI KMBOH [XapakTepn3oBaTh
[IPUPOJIBI U IneficTBUE  pa3nMUYHBIX
AHTPOTIOT CHHBIC. (hakTOpOB  Ccpeapl Ha
[Iprmepsl OpraHu3MBbl, IIPUBOJINUTH
DKOJIOTHYECKHX (PaKTOPOB MPUMEPHI COOCTBEHHBIX
HAOTIOICHII.
6 x1acc
Ne 11/m1 [leneBast ycTaHOBKa Koo OCHOBHBIE BUJIBI nestenbHocTH [Mcnonb3oBaHue
Tema Conepskanue ypoKa JacoB 00y4aIOLUXCs Ha YPOKE/BHEYPOUHOM |[000PYIOBaHUE
BaHATHN
1 . Hayka o pactenusix — 6oTanuka (4 4)

1  |Knerounoe crpoenue |KieToyHoe cTpoeHUE Crpoenue 1 [TpuBOAUTH npumepsl  |MHKpOCKOI
OpraHU3MOB. pactennii. CBoiicTBa [pPaCTUTEIBHOMN KIETKH: OJHOKJIETOYHBIX u  |[dpOBOiL,
Knetku pacteHuit. PAaCTUTENBHON KIIETKH. KJIETOYHAsI MHOTOKJIETOYHBIX pacTeHuH. MHUKpOIIpEnapaTsl

CTCHKA, sapo, Paznmuuateh u Ha3bIBaTh
[MUTOIIIa3Ma, BaKyOJIu, OpraHOUIBI KJIETOK pac TCHUH.




[TonoBoe Krnerka kak OCHOBHAasi  |[[UIACTU[BI. XapakTepru30BaTh OCHOBHBIE MPOLECCHI
pasmHoxkeHue. Poct  [cTpykTypHas enununa  [XKuszHenesTeabHOCTD YKU3HEAESTEIHHOCTH KIIETKH.
1 pa3BUTHE [pacTeHwus. KIIETKU. O0001IaTh 3HaHUSA U JeJIaTh BBIBOJBI O
OpraHu3mMoB Heﬂe}[ue KJIETKHU. B3aMOCBA3HU pa60TBI BCEX dacTeH
KieTka kak xuBas KJICTKH.
cuctema. OcobeHHOCTH BrIsIBIITE OTJIMYUTCIIbHBIC
paCTHTeHLHOﬁ KJIETKU IIPU3HAKHN paCTHTeHLHOﬁ KIJICTKH
YMeHune pabortatb c
mabopaTOpHEIM 000pPYIOBaHUEM,
YBEITMYUTENHBIMU IPUOOPaMH.
Knetku, Ttkanu wu [[kaHu pactenuii. [[lomatue o  TKaHuU 1 OrnpenensaTb MOHSITUE «TKAHb. Mukpockorn
opranbl  pacrtenuii. [[[oHsTHE 0 TKaHU  [paCTCHUM. Bunst XapakTepru3oBaTh ocobeHHOCTH  [UM(DPOBOI,
OTnMYUTENHHBIE pacTeHuii. Bunel TKaHeH: |rxayeii: OCHOBHaAl, CTpOCHUS U GYHKIIUK TKaHEeH pacTeHunii, MUKPOIPENApaThl
NpHU3HAKY KuBprx |(OCHOBHAL, — HMOKPOBHASL, \poyenoppas, VY cTaHAaBINBATh B3aUMOCBSI3b
MPOBOALIAS, N
OpraHu3mMoB [IPOBOSIIIA, CTPOCHUA n (1)yHKI_II/II/I
MEXaHUYECKasl. o
MEXaHUYECKas. TKaHCH.
[IpuanHbl TOSIBIICHUS N
N [IpUYUHbI TOSBIICHHS OOBACHATH 3HAUCHNE TKaHEW B KHU3- HY
TKaHEH. N
TKaHEe. Pactenue [pacTeHus.
0O606menne T N
. |kak LEJIOCTHBIN O0600maTh W CHCTEMAaTH3MPOBATH
CHCTeMaTH3anns 3HaHUH .
PKUBOM OpTaHu3M, 3HAHHSA 10 TEME, JeNaTh BBHIBOJBI
[0 MaTepragaM TeMbl N
- COCTOSIIIMKA U3 OTBeuaTh Ha WTOTOBHIC BOIPOCHI
«Hayxka 0 N
y KJIETOK U TKaHEH. TEMBI, BBITIOHSTD 33 JaHUs
[pacTeHUAX —
OOoTaHUKaY.
2 . Opransl pactenuii (8 1)
Cewms, ero ctpoenue u |CeMs KakK opran |CTpoeHue CEMEHHU: 1 OOBSACHATH ponab  ceMsH B Pabcora «CtpoeHue
3HAUCHUE [Pa3MHOXKEHHUS pacTeHU.  [KOXKypa, MpHUpO/IE. XapaKkTepu3oBaTh ceMeHH (pacosm
3HaveHHE CeMsH B 3apoAbI, (hyHKIINH YacTell CEMEHH. Ludposast

NpUPOAE U KUIHH
uenoBeka JlabopaTopHas
pabota

No 1

«CTpoeHHne ceMeH!
hacomm»

SHIOCIEPM, CEMSAIOIH.
CtpoeHme 3apopIia
pacTeHHS.

J/[By0JIbHBIE U
OJTHOJTOJIEHBIC PACTEHUSI.

[Ipopacranue ceMsiH.

OnuckeBaTh CTPOCHHUEC 3apOJblla

pacTeHus.

'Y craHaBIMBaThH CXOJICTBO
[IPOPOCTKA c 3apobIIeM
CEMEHHU. OmnucelBaTh  cTazuu

[popacTaHus

nmabopaTopus 1o
PKOJIOTHH (TaTIUK
OCBEIICHHOCTH,




[IpopocTox, ero ceMsH. DBBIABIATH OTIMYUTENBHBIE BIAXKHOCTH U
0coOeHHOCTH [IPU3HAKW CEMsAH JABYAOJBHBIX U [TEMIIEPATYpBI).
CTPOEHUSL. OJHOJOJIBLHBIX PacTeHHH. [DNEKTPOHHEIC
Vcnons3oBaTh WH(POPMAIIMOHHBIE (TaOIMIIEL u
pecypchl Ul TIOATOTOBKH COOOIIEHHUS [[UIAKATHI.
0 POJIM CEMSH B )KM3HM YEJIOBEKA.
[IpoBOIUTH HaOJTFOICHHS,
(UKCUpOBAaTH HMX pE3yJabTAaTBl BO
BpeMsI BBITIONHEHHS JabopaTopHOU
pabotel. CobmrofaTh mpaBuiia padOTHI
B KaOuHeTe, oOparieHus c
1abopaTOPHEIM 000PYIOBaHUEM
YMmenne pabotate ¢ nabopaTopHBIM
000pYZOBaHHEM, YBEJINYUTEIEHBIMU
nprbopamu.
YcioBus 3HaueHne BoAbI M Bozayxa |M3yunTh poJIb XapakTtepuzoBaTb poib  BoAbl u [Pabota «YcioBus
[IpopacTaHus CEMSIH JIJIST IpopacTaHuA CEMSIH. 3arracHbIX BO3AyXa B IIpopacTaHUM CEMSH. [IpopacTaHus
3aracHble nurarejabHble [[TATATCIbHBIX OOBACHITE 3HAa4YCHUC 3aIllaCHBIX |ceMSH)Y).
BeIECTBA CEMEHH. BEIIIECTB MUTATeITLHBIX BEIIECTB B [3gaueHme BOIBI U
TemmnepaTypHbIe YCTIOBHS CEMCHH. 1POPACTAMHI CEMSH. BO3/TyXa JULs
npopactamms  cemsH, Porb TemmepaTypHbie OOBSICHATH 3aBUCUMOCTD MPOPACTAHMA |1y 650 crapys
cpeta, Cpoki mocesa yCIOBHS CeMSIH OT TEMIICPATYPHBIX YCIOBHM. | o\ 00
IPOpaCTaHUS CEMSIH. HpOFHO3I/Ip0BaTI> CpOKH IIOCEBa CEMSH ]_II/I(i)pOBaﬂ
CEMSTH PoJib CBETa. OTIENBHBIX KYJIBTYD.

VYMmenue pabotath ¢ 1a00paTOPHBIM
000pYZOBaHHEM, YBEITUUYUTEIHHBIMH
nprbopamu.

nmabopaTopus 1o
PKOJIOTHU (JTaTIUK
OCBEILIEHHOCTH,
BIaKHOCTH u
TEMIIEPATYPHI).
DNEKTPOHHBIE
TaOJIHIBI U
[TaKaThI.




[POJTb B )KU3HH PACTEHUSI.
BunousmMeHeHUs] JHUCTHEB

1a00pPaTOPHBIM 000PYIOBAaHHEM,
YBEITMYUTEIBHBIMHU TPUOOpAMHU.

Kopenb, ero TUIBl KOPHEBBIX CUCTEM N3yunth Pasnmuuyate W ompenensdTb TUOB |[MHUKPOCKOI
CTpOCHUE U [pacTEeHUH. Crpoenne BHEIIIHEE " KOPHEBBIX CHUCTEM Ha PHCYHKaX, [u()pOBOI,
3HAUYCHHUE KOPHS1 — 30HbI KOPHS: KOHYC |[BHYTpEHHEE CTPOEHHUE repOapHbIX 9K3EMIULIPAX, MUKPOIPENAPATHI .
HapacTaHus, KOPHSI HaTYpPaIbHBIX OOBEKTaX. (DIIEKTPOHHBIC
BCACBIBaHUs, IPOBEACHMS, HaspiBaTh yacTu KOpHS. TaOJIUILIBI U
ICJICHUS, pocra. Poct 'YcranaBanBaTh B3aMMOCBA3b [[[J1aKAThI.
KODHSI, T€OTPOIIH3M. CTpOCHUSI U (QYHKIHMHA YacTeld KOpHS.
BUIOH3MEHEH S OOBSICHATE  OCOOEHHOCTH  POCTa
KOpHEHA, 3HaueHHe KopHs. [IpoBoauThH Ha6JIIO,Z[evHI/I}I 3a
xopHei s M3MEHEHUSMH B BEPXYIIIEYHOW YaCTH
KOPHSI B IEPHOJ POCTA.
prpone. X apakTepu3oBaTh 3HAYCHHE
BHIOU3MEHEHHBIX KOpHeH ISt
pactenuid. [IpoBoAUTE HAONIOACHUS H
JlaboparopHas paboTa (UKCHpPOBATH WX PE3YJIbTaThl  BO
No 2 BpeMs  BBITIOJHEHHUS  J1a0OpaTOpHOI
«CTpoeHre KOpHS IPOPOCTKA [paboTHI.
CoOmogath mpaBmwia paboOTel B
KaOWHETE, obpareHus c
mabopaTopHBIM 000PYAOBaHUEM
YMmenue paboTats ¢ 1a00paTOPHBEIM
000pyIOBaHUEM, YBEINYUTEILHBIMU
mprdopamu.
JIuct, ero cTpoeHu JIuct, ero cTpoeHue u M3y4uTh BHEIIHEE U Omnpenenarb 9acTH JHUCTa Ha Muxkpockor
3HaYCHIE BHAYCHUEC BHYTpPEHHEE repOapHbBIX 9K3eMILTSIPAXx, 11 poBOii,
BremrHee cTpoeHUE JHCTA. CTpPOEHHE JIHCTA. [PUCYHKaX. MUKpOTIpENapaThl .
BryTtpennee  cTpoeHme Pasznngars MpoOCTHIE U CIIOXKHBIE Bryrpennee
nmrcTa. THUIIBI XKUIKOBaHUS JINCTBS. XapakTepu3oBaTh CTPOCHHUC  JIACTA.
ITICTBEB. BHYTPEHHEE CTPOEHHE JIFCTA, ET0 OIEKTPOHHBIE
Crpoenue u qacTH. TaOIMIIBI u
(hYHKITUY YCTHHIL. 'YcraHaBIuBaTh B3aUMOCB3b | oRaTRl
3HaueHUE JTUCTA JIS cTpoeHUsI U (DYHKITHI JTUCTA.
pacTCHUA: XapakTepu3oBaTh BUJIOU3MEHEHNUs
(oToCHHTE3, HCIapeHwue, IIMCTBEB pacTCHHIL
razoodmeH. Jlucroman, ero V MeHHe paboTars c




Ctebenb, ero CTpoeHue
1%

SHAYCHUC

Crebenb, ero CTpOeHUE U
3HaYEeHHE

JlabopaTopnas pabora Ne 4

«BHeliHee CTpOEHUE
KOpHEBHUINA,  KITyOHS,
ITYKOBHIIBI»

MN3yunts
BHEILIHEE
CTpOeHHUE CTEOIS.

Tumnel cTeOIeH.
BryTtpennee
CTpOCHUE cTelIs.
DYHKITAN crelIs.
Bunonsmenenns
CTEONsT y HaA3EMHBIX
14 ITO3€MHBIX

mo0eros.

OnuChIBaTh BHEIIIHEE CTPOCHUE CTEOIIS,
MIPUBOUTH MIPUMEPHI

Pa3IMYHBIX TUIIOB CTEOIEH.

HaspiBaTh BHYTpEHHHE YaCTH CTEOIIS

pacTeHui u ux (DYHKIHIH.
Omnpenensts BUJIOM3MECHEHHS
HAa/J3eMHBIX M TIOJ3EMHBIX MOOEroB
Ha PHUCYHKaX, ¢dororpadusx,

HATYpPAITbHBIX OOBEKTAX.
M3yuaTh © ONHCHIBATH CTPOCHHE
MOJ3E€MHBIX MOOEroB, OTMeYaTh WX
pa3ITUYHS.
ODuKcHpOBaTh PE3YIBTATHI
rccienoBannid. CoOroaaTh mpaBuiia
paboTHI B KaOMHETE, 0OpaIeHUs

c na0opaTopHBIM

000pyIOBaHUEM

MukpocKkoI

i poBoi,
MUKpOTIpenapaThl
. «Crebenn
OJHOJOJBHBIX U
IBYZOJTBHBIX
pacTeHHI»
DNEKTPOHHBIE
TaOIULBL U
[1J1aKaTHI.

3 . OCHOBHBIE TIPOIIECCHI KUZHEIEATESILHOCTH pacTeHH (6 1)




MuHepanbHOe TuTaHue MUHEPAITLHOS MUTaHWe  |Y CTaHABJIMBATH OOBSCHATH  POJb  KOPHEBBIX [{ndposas
[pacTeHUI [pACTeHHUI ¥ 3HAYEHUE BOJABl  [B3aUMOCBA3h BOJIOCKOB B MEXaHHU3ME 1abopaTopus 1o
Y 3HAYCHUE BOIIBI Bona kak HeoOxoaumoe [MOYBEHHOI'O ITUTAHUS [T0YBCHHOI'O IIMTaHUA. PKOJIOTHH (JaTYHK
yCIIOBHE MUHEPAIBHOTO pacTeHui 1 (OOOCHOBBIBATH pPOJIb ITOYBEHHOTO [BIAKHOCTH,
(ITOYBEHHOT'0) ITUTAHUS. YCIIOBHIA [IATaHUA B JKU3HH  PACTCHMM. |oCcBEmICHHOCTH)
I13BJIeUEHIE PACTCHUEM W3 BHEILHEH CPEJIbI. CpaBHMBaTh M pasnM¥aTh COCTAB M
[OYBbBI PACTBOPEHHBIX B BOJIC SHAUCHNC OpraHIICCKIX u
MHHEpAJIBHBIX COJIEH. MUHEPaJbHBIX  yHOOpeHuil  mms
DyHKIIS KOPHEBBIX [pacTeHHH. Hcnons3oBath
WH(OpPMAIOHHBIE eCypChl st
BOJIOCKOB. [epememnienne (bopman peeyp o
MOJITOTOBKHM TIPE3CHTALNN MPOEKTa O
BOJBI H MUHEPATHHBIX
MpPUCTIOCOOICHHOCTH K BOJC
BEIIECTB 1o N
pacTeHnit pa3HbIX
pacTeHH0. 3HaUCHHE
PKOJIOTHYECKUX TPYIIIT
MUHEPAIHHOTO
(TTOYBEHHOTO) TIUTAHUS.
Turel ynoOpeHuit 1 ux poib B
PKU3HU PACTCHHUSL.
(DKOJIOTHYECKre
rpynmbl paCTeHU 10
OTHOIIIEHUIO
K BOZIC
BozmymHoe BoszaymHoe MUTaHue |XapakTepu3oBaTh [TpuBoauTh mpuMepsl opranuzMoB — [[{udposas
MUTaHUE PACTCHUHN pacTeHnii —  (OTOCHUHTE3 |yCIIOBUS, aBTOTPO(OB u retepoTpooB, 1abopaTopus 1o
— ¢oTocHHTE3 'V CoBUS 00pazoBaHus HEOOXOAUMBIE  JUIS HAXOMUTh pa3IW4Msi B MX NHMTAHUM. PKOJIOTHMH (JaTYHK
OpPraHUYeCKHX BEIIECTB B [BO3AYIIHOTO MUTAHUS (OOOCHOBBIBATh KOCMHYECKYIO POJIb [YTJICKHACIIOrO ra3a u
[pACTCHUH. 3enéupie |[PACTCHHH. 3enéHBIX  pacTeHmil. Mcmomb3oBarh [KHCIOPO/A)
pacTeHust — aBTOTPO(BI. OObACHATH poJib WHGOPMAITMOHHBIC pecypcel JIs
[etepoTpodsr kax [PSICHBIX JINCTHCB B MOJNTOTOBKM  COOOIIEHUS O  POJHU
noTpeduTenH rotopsrx  [POTOCHHTESE. (GoToCcHHTE3a Ha HalIEH IUIAHETe
OpTaHUYECKUX BEIIIECTB. BrImonHATE HAOTIOAEHUS 1
3HaueHHe (OTOCHHTE3a B 3MepeHNs

MpUpoIC




11 |[Isixanue u oOMeH JlpIxanne u XapakTepu3oBaTh 1 Bocrnutanne  Oepexxnoro otHowmenus [L{udposas u
BEIIECTB Y paCTEHUN 0OMEH BEILECTB y CYILIHOCTBL Ipolecca K CBOEMY 3/10POBBIO, nmabopaTopus 1o
pacteHuit Ponb npixaHus B MBIXaHUS y NpUBUTHE PKOJIOTHUU
PKU3HU PACTEHHH. pacTeHHil. MHTEpECa K U3yUYEHHIO (maTmK
CpaBHI/ITeHBHaH VcTaHaBiauBaTh YTJICKHUCJIOTO ra3a
[peaAMeTa. KHCIIOpOJIa)
XapaKTEepUCTHUKA IIPOLECCOB  [B3aMMOCBA3b pox
POIIECCOB BreimonHAT,  OMBIT, HAOIIOJAThH
ABIXAHHA = J— u [pE3yAbTAaThl U JeNaTh BBIBOIBI IO
(horocunresa. OGMeH (boTocmTesa pe3yabTaTaM HCCIICAOBaHUS
BEIIECTB B OpTraHU3Me KaK ’
I MPOBOJHUTH ux
BaXHEHIINH MPHU3HAK
CpaBHEHHE.
KU3HH.
OmpeaensaTh MOHATHE
B3auMoCBA3b  MPOIECCOB
«0OMeH
MBIXaHUs U (POTOCHHTE3a
BEIIICCTBY.
XapaKkTepu3oBaTh
0OMEH BEIIECTB KaKk
Ba>KHBIN
MpHU3HAK
PKU3HH
4 . MHoroo6pasue u pa3Butue pactutensHoro mupa (10 u)

12 [Bomopociu, HX OO0mas XapakTepucTuka. |M3y4uTh CTpOCHUE U 1 Brinensats u OTIMCHIBATh  |MHKPOCKOII
MHOroo0pasue B Ctpoenue, pa3MHOXKEHHE pa3sMHOXKEHUE CYILICCTBEHHBIC NPU3HAKK  [nHu(POBOH,
[pUpoIE Bosmopociei. PasHooOpasue [Bomopocien BOZIOPOCJICH. Xapaxkrepu3soBarb MUKponpenapar

BOOpOCITEi. Orems: [VIABHBIC HEPTHI, JIEHKAINE B OCHOBE b
3enénrle, Kpacubsie, Bbypsie CHCTCMATHKIT BOLOPOCICH. (OmHOKIETOUHAS
Pacnio3HaBaTh BOZOPOCTH HA PUCYHKAX,
BOJOPOCIIH. BOJOPOCITH —
. repOapHBIX MaTepuanax.
3HadyeHue BoAopocied B CoARRMEATS OOnOCTH . XJTaMHZIOMOHA/1a)
npupone.  Mcnonb3oBaHue p Aop

BOJIOPOCIICH YEIOBEKOM

HA3eMHBIMU PACTCHUSMH U HAXOJUTh
001IIe TIPU3HAKH.

OOBSCHATH TPOIECCH PAa3MHOXKCHUS
y OJTHOKJICTOYHBIX u
MHOTOKJICTOUHBIX BOJIOPOCIIEH.
Hcmons30BaTh nH(OPMAITMOHHBIC
pecypchl ISl TIOATOTOBKH COOOIICHUS
0 3HAYCHUH BOJIOPOCIICH B IPUPOJIC

1 JKW3HH 4CJIOBCKA




13 |Otnen MoX0BHUIHbIE, XapakTepHble  |[3yunTh CTpoeHHE H CpaBHUBaTh  INpeACTaBUTENEH MUKpOCKOI
MOXOBH/IHBIE. YEPThI CTPOCHHS. Pa3sMHOXXEHHAE MXOB [Pa3IUYHBIX Tpynn  pacTeHUH 1 PPOBOIA,
O6mas Knaccel:  Ileu€Hounukn  u oT/eNa, 1eaath BiBoAbl. Haspieaty — MHUKPOTIPCIPATBL.
XapaKTepUCTHKA 1 JluctocTebenbHEIC, ux CYIIIECTBEHHbIE TIPU3HAKH MXOB.
3HAYCHUE OTIMIUTCIBHBIC HCPTBL. Pacrio3HaBaTh npexcrasureneii  [(Charnym —

PasmHOxeHne (Oecronoe u KIIETOUHOE
MOXOBUIHBIX Ha PHUCYHKaX,
[10JIOBOE) u pa3BUTHE
repbapHBIX ~ MaTepuanax, JKHBEIX (CTPOCHHC)
MOXOBUIHBIX.
00BEeKTax.
MOXOBUIHBIE KaK CIIOPOBBIC
Briaenste MIPU3HAKT
pacTeHus. 3HaUCHUE
MPUHAIEKHOCTH MOXOBUIHBIX K
MXOB B IIPUPOJIC U KU3HU
BBICILIM CIIOPOBBIM PacTECHHSIM.
qeIIOBEKa.
XapakTepru3oBaTh MIPOIIECCHI
pa3sMHOKEHUS | pa3BHUTHSA
JlabopaTopHas pabora MOXOBHTHBIX, IX OCOOCHHOCTH.
Ne 6 'YcTaHaBMBaTh B3aMIMOCBSI3b
«I/I3yquI/Ie BHCIHIHETO CTPOCHUA MXOB u ux
CTPOCHUA  MOXOBHUIIHBIX BO3MICHICTBUS HA Cpely OOUTaAHUS.
[PACTCHUID) CpaBHUBATh BHELITHEE CTPOCHUE
3eNEHOTO Mxa  (KyKyIIKHHA
mbHA) U Oenoro mxa
(carnyma), oTMedaTh ux
CXOJICTBO U pa3nnuusi. OUKCHPOBATH
pe3yIBTaThl NCCIIETOBAHMIA.
Co0mronaTh npaBmiia padbOTH B
KaOuHeTEe, oOparteHus C
mabopaTOPHEIM 000pPYIOBaHUEM

14 Orgen OO01as XxapaKTepUCTHKA M3yuuTh 0011y10 BrisBnsaTh 0011Me 4epThI CTpoeHUS 1 |PaboTa
["ooceMeHHEIE. rooceMeHHBIX. Paccenenne  [XapaKTepHCTUKY pPa3BUTHA  CEMEHHBIX  PAacTCHUH. [repOapHBIM
OOmas TOJIOCEMEHHBIX HO[FOJIOCEMEHHBIX OcBauBaTh NpPUEMBI  PabOTBI € |[MaTEepUATIOM
XapaKTepUCTUKA MOBEPXHOCTH 3EMITH. pacTeHuid oTpesieIuTeIeM pacTeHHi.

B3HAUYCHUC O6pa3OBaHI/Ie CeMSH CpaBHI/IBaTL CTpOCHUC CIIOPpBI U

CCMCHU.




KaK CBHIETEILCTBO OoJee

BBEICOKOTO YpOBHS

[PA3BUTHUSI TOJIOCEMEHHBIX

o CPaBHEHUIO co

CIIOPOBBIMH.

OCcOOEHHOCTH CTPOCHUS U
pa3BUTHUS

MpecTaBUTENeH Kacca

X BOWHBIE.

["onocemeHHbIC Ha

repputopun  Poccun. Ux

3HAa4YeHHE B IPUPO/IE U

PKU3HU YeJI0BEeKa

X apakTepu3oBaTh MIPOLIECCHI
[PA3MHOKEHUS u pa3BuUTHSA
FOJIOCEMEHHBIX.

[IpornosupoBats MOCIEACTBHSA
HEepaMOHAIBLHON JIeSITENIbHOCTH
YeNoBeKa M JKU3HHM T'OJOCEMEHHBIX.
Hcnons3oBaTh UHQOPMAIOHHEIC
[pecypchl TS MOITOTOBKHU

MPE3CHTAlMA TIPOSKTa O 3HAYCHHUH
XBOMHBIX J1ecoB Poccun

15 |CewmeiicTBa Kiacca OOmias xapakrepuctika. |M3y4nTs o011yIo Brinensats OCHOBHBIE NpHU3HAKH KiaccaPaboTa c
JIBy1OJIbHBIE CemelicTBa: XapaKTEepUCTUKY JIByTOTTBEHBIE. repOapHbIM
POSOI_IBeTHI)Ie, CEMENCTB Kilacca OnucbIBaTh OTJIMUUTEIIbHBIC MAaTeC- puajJioM
MOTBLIEKOBEIC, JIBynonbHBIC. MpU3HAKU CEMENUCTB Kilacca.
KpecrouserHeie, PacniozHaBaTh mpejcTaBUTENEH
[Tacnéunosere, CeMENCTB Ha pUCYHKaX, repOapHBIX
C10XHOLBETHBIC. MaTepuanax, HaTypPabHBIX 00BEKTaX.
OTnnyuTensHbIE TPU3HAKH [TpUMEHATh  HPUEMBI PaGOTHI
CEeMEHCTB. c onpeaenuTeneM
3HaueHue B IPUPOJE U [pPACTEHMH.
PKI3HH 4YEJIOBEKA. Vcrnionb30BaTh HHPOPMATHOHHEIE
CenbCKOX0351ICTBEHHbIE [pecypcsl JUIS  TIOATOTOBKH
KYJIBTYPbI [IPE3EHTALMU IPOEKTa O POJIH PACTCHUI
Kijacca J[By10IbHbIE B IPUPOJIE U
MKU3HH 4€JIOBEKa
16 |CemeiicTBa Kiacca OOmas xapakrepuctuka. | M3ydnTsb W [9i13% ) BriaensaTe npu3HaKy Kiacca Pabora
OnHononbHBIE CewmeiicTBa: JIuneiinsie, XapaKTEPUCTUKY OnHOIONBHBIC. repOapHBIM
JIykoBeIe, 3maky. CEeMCICTB KJacca OnpeensTh NPU3HAKK JeTeHHs MaTEPUAIIOM

OTIUYUTENHHBIC TPU3HAKH.
3HaYCHHE B PUPOJIE,

OnHOOOJIBHEIE.

KJ1acCOB JBynonbHBIE U

OQHOOOJIbHBIE HA CEMENCTBA.




PKU3HU YeJIOBEKa. OnuceiBaTh  XapaKTEpHBIC  YEPTHI
McknrounTenpHas cemeiictB  kmacca  OOHOZOJIBHBIE.
poIb 37IAKOBBIX [Ipumensts  npuémel  paboThl  C
pacTonmit ornpenenuTeneM pacteHuid. [IpuBouThH
MPUMEPBI OXPAHIEMBIX BUIOB.
Vcnonb30BaTh UH(POPMAIOHHEIE
[pecypcHI ISt MOJITOTOBKH
Mpe3eHTaIu! MpOEKTa 0
MPaKTUIECKOM WCTIOJIh30BaHUH
[pacTeHul cemeiicTBa
OHOIONBHEIE, O 3HAYCHHUH 371aKOB JIJIS
PKHBBIX OPTaHHU3MOB
7 kaace
OCHOBHBIE ~ BHABI  JESATEIBHOCTH
No /1 Tema Cogepxkanue [leneBas ycTaHOBKA Kon-go  |[00ydaromuxcs Ha ypOKe/BHEYPOUHOM [ crons30Ba
ypoka 4acOB 3aHATHH - HHEOGOPYIO-
BaHUE
2 . CtpoeHue Tena >KUBOTHBIX (2 1)
1 |Kierka Kiretka BBISBUTH CXOACTBO U 1 CpaBHHBATh KJICTKH )KUBOTHBIX U Muxpockor
Hayka 1uToNnorus. paznmmune pacTeHwuii. L POBOH,
Ctpoenue KUBOTHOM B CTPOCHHUH HaspiBaTh  KIETOYHBIE  CTPYKTYphI AP OHPCHAPATEL.
KICTKA:  pasMepsl U pHKUBOTHOU U PKUBOTHOM KIJIETKH.
(bopMBlL, KIICTOYHBIC PaCTUTENBHOM JlenaTh BBIBOMBI O MPUYHHAX
CTPYKTYpBL, HX DPOIb B | ok Pa3IMuKs ¥ CXOJICTBA JKUBOTHOU M
PKUSHENCATCIIBHOCTH PACTHUTENBHOM KIETOK.
[ICTKA. 'YcTaHaBnMBaThH B3aUMOCBSI3b
Cxonctso 1 pasiimans CTPOEHUS KUBOTHOM KJIETKH C THIIOM
CTpOCHUS UTaHKs
PKUBOTHOM "

paCTI/ITCHBHOﬁ KJICTOK

'YMeHne paboTtatb c
11a00pPaTOPHBIM 000PYIOBAaHHEM,
YBEITUYUTEILHBIMEA TPUOOPaAMHU.




TkaHu, opraHsl H
CHUCTEMBI OPTraHOB

TkaHu, OpraHsl 5|
CHUCTEeMBbI OpraHoB TkaHHU:
SIUTETHABEHBIC,

COCTUHUTEIHHBIC,

MBIIICYHBIC, HEPBHBIC, HX
XapaKTepPHBIC TMPU3HAKU.
Opranbl ¥ CHCTEMBI
OpTaHOB, 0COOCHHOCTH
CTpOCHHMS ¥  (PYHKIIHH.
Tumns CUMMETPHUU
PKUBOTHOTO, WX CBSI3b C
00pa3oM KH3HH.

N3yunts
PIUTETUANIBHEIE,
COCINHUTEINBHBIE,
MBIIIEYHBIE,

TKaHH ]

HCPBHBIC, nux
XaPAKTCPHLIC ITPU3HAKH.

HasbiBaTh THIIBI  TKaHEH
PKMBOTHBIX. YcTaHaBiauBaTh
B3aMOCBSI3b CTPOCHUSI TKaHEH C UX
byHKIMSAME. XapaKTepUu30BaTh OpraHbl

" CHCTEMBI

OpraHOB >KUBOTHBIX.
IIpuBOANTE MIPUMEPHI B3aNMOCBSI3U
CHCTEM OpraHOB B OPTaHHU3ME.

Bricka3biBaTh IpeON0KEHUS
0 MOCTICACTBUSIX HAPYIICHUSA

B3aMMOCBSI3U OPTAHOB U CUCTEM
OpPraHoOB TSt

OpraHmu3ma.

OmnuchiBaTh  B3aWMOCBS3h  00pasa

PKU3HU )XUBOTHOI'O M THIIa CUMMETPHUN
Tca.

Mukpockorn
1 poBOii,
MUKPOIIPETIapaThl

3 .IMoamapcto [Ipocteitmme, nnu OgHOKIETOUHBIE (4 q)‘

OOmmas
XapaKTEepHCTHKA
rnoAIapcTBa
[Ipocreiimue. Tumn
CapkomoBeIe |

Ky TUKOHOCHBI. Kiace

CapkonoBble

Cpena oOuTaHvsI, BHEIITHES
ctpoerne. CTpoeHue n
KI3HEESITENbHOCTh
CapKOJIOBBIX HA MPUMEPE
aMEOBI-TIPO- Tesl.
Pa3nooOpasue
CapKOJIOBBIX

Jlathb o0mryto
XapaKTEePUCTHKY
[Ipocreitmnm,
npumepe Tuna

HQ

CapKoI0’KTyTUKOBBIC

1

BBISIBIIATE XapaKkTepHble MPU3HAKH  |MHUKPOCKOIT
monuapctea Ilpocredimme, WM [UQPOBOIA,
OHOKJIETOYHBIE, THIIA MUKPOTIpENapaThl
CapKOIOBBIC U JKI'YTUKOHOCIIBL. (ame0a)
PacniozHaBath npejcTaBUTeNe

Kiacca CapkojioBbIe Ha
MUKpoTpenaparax, pHCYHKaX,

dhoTorpadusx. YcranaBiauBaTh

B3aMOCBSI3b CTPOCHUS U (YHKIUIHA
opraHu3Ma Ha npuMepe aMEOBI-
poTes.

(OOOCHOBBIBATH POJTH IPOCTEHIITNX B

PKOCHCTEMAX

'YMmenue pabotaTh ¢ 1a00paToOpHBIM

000pyIOBaHHEM,

YBEITMYUTEIbHBIMHA TPUOOpaMH.




Tun Capkonoseie 1 |Cpena oburanus, [Ha mpumepe XapaKkTepHu30BaTh Cpeay OOUTaHUs MukpocKkoI
PKT'YTUKOHOCIIBL. CTpOCHUE u PBIIICHBI 3eJICHOH PKI'YTUKOHOCIICB. UpPOBOH,
Kiacc TMCPECABUIKCHUC Ha [oka3aTh B3aMMOCBS3b 'Y cTaHaBIUBaThL B3aMMOCBI3b MUKPOIIPEIIapaThl.
DKryTHKOHOCIIBI [puMepe OBIVICHBI  |crhoeHmst u XxapakTepa IHMTaHMs W yCJIOBMH |(IBIJICHA 3€IICHAs)
3EIIEHOM. Xapaxrep | apaxTepa CPEBI.
[IUTaHUs, SN - or OOOCHOBEIBATh BBIBO/I 0
3aBUCUMOCTb OT YCIOBHIM N . IPOMEXKYTOTHOM IOJIOJKCHUH
CpeibL. yCTIOBIH OKpYatoLieH PBIJICHBI 3€JIEHOM.
JlbixaHue, BbIICTICHIE Hcpez[H. [lpuBoauTh  JOKa3aTeibCcTBa OoJee
Da3MHOXKCHHE. CJIOKHOHM OpraHU3aIiy KOJOHHAIBHBIX
CoyeTaHue  MPU3HAKOB (OpM KTYTHKOBBIX.
HKUBOTHOTO U PACTEHHS Y PackpbIBaTh pOJb KT'YTUKOHOCIIEB B
SBIJICHBI 3eNEHON. PKOCHCTEMAaX
Pa3nooOpasue
PKTYTHKOHOCIICB
Tun Uuadyzopun Cpena oOutaHus, 'Y CTaHOBUTH XapaKTEpHBIC BreISBISATE XapaKTepHbIE NPU3HAKH TUMAMUKPOCKOI
CTPOCHHE u MPU3HAKT THIIA uby3opum. 11 poBOii,
[IEPEIBIDKCHIE Ha Mudy3opun u [IpuBOIUTH MpUMEPbI u MUKpOTIpeTIapaThl
npumepe TOKa3aThb 4epTHI XapaKTepU30BaTh YEPTHI (urQysopus)
MH(PY30pHUTY PENBKH. YCIOKHEHHS B YCIOKHEHUS  OpTaHW3aIiuy HHOY30puid
Cesisb KJIETOYHOM CTPOCHHHU. 1o CpPaBHEHUIO c
YCTOMKHCHIA CTPOCHHA PKI'YTUKOHOCIIAMU. HaGmronats

uHGY30pHi
mporeccaMu  MX
PKU3HEIESTEITBHOCTH.
IPaznooOpasme
MHGY30PHIA.

JlaGopartophast paboTta
Ne 1

«CTpoenue u
MepeABIKCHUE
MHQY30pUUTYPETBKIY

HpOCTeﬁMHX oA MUKPOCKOIIOM.

0060011IaTh UX, IEJIATh BEIBOIEL.
CoOmoaTh MpaBuiia IOBEICHHS B
KaOuHETE, oOpameHust ¢

11abopaTOPHEIM 000PYIOBaHUEM

DUKCHPOBATH PE3yIbTATHI HAOIOCHIH.

4 .IlogmapctBo MHOTOKIIETOUHBIE (2 1)




Tun OOmas
XapaKTePUCTHKA
MHOTO- KJICTOYHBIX
PKMBOTHBIX. THII
Kumregno-
[TOJIOCTHBIE.
CtpoeHue u
PKH3HEICITEIIBHOCTh

OO111e YepThl CTPOCHHUSL.
l'uapa — OAMHOYHBIN
moymr. Cpena oOuTaHus,
BHEIITHEE U BHYTPEHHEE
CTpOCHHE.

OcoOeHHOCTH
PKU3HEESITeTbHOCTH,
YPOBEHBb OpTaHHU3AINH B
CpaBHEHHU C
MPOCTEUITUMU

M3yunuTs CcTpoeHHE U
PKU3HEIEITEIbHOCTh
KHUIIIEYHOTIOJOCTHBIX Ha
MpUMEpPE THAPHI,
BBIJICIUTD

OCHOBHBIC YEPTHI
[YCIIOXKHEHUS
OpraHU3aIny 1o
CPaBHEHHIO C
MPOCTENUIITUMU.

OnuceiBaTh OCHOBHBIC MPU3HAKHU
oAIapcTBa MHOTOKJIETOYHEIE.
HaspiBaTh mnpencraBuTeneil Tuma
KHILIEYHOIIOJIOCTHBIX.

BI:;II[CJ'IHTI: 06H_II/IC YCPThI CTPOCHUA.

OOBACHATH HA IPUMEPE HATUYIHUE JIYICBOU

CUMMETPHUH Y KUIIEYHOIIOJIOCTHBIX.
XapakTepu3oBaTh TpHU3HAKKW Oosee
CJIOKHOM OpraHu3aliy B CPAaBHEHUU C
[poCTeUIINMU

MukpocKkoI
UpPOBOH,
MHUKpOTIpenapaThl
(BHyTpeHHEE
CTPOCHUE THIIPHI)

5 . Tunst [Inockue wepBu, Kpyrasie uepsu, KompuaTteie gepsu (5 1)

Tun  KomnpuaTbie
uepBu. Obmas
XapaKTePUCTHKA.

Knacc
IMHOTOIIIETHHKOBEBIE

YepBU

Mecra oOuranus,
CTpOCHHE U
KU3HEACATEIBHOCTD
CHUCTEM BHYTPEHHHX
OpraHoB. YpOBHU
OpraHM3aliy OpraHoB
qyBCTB

CBOOOTHOKUBYIITAX
KOJIbYaThIX YepBer u
Mapa3suTHICCKUX
KpPYTJIBIX yepBe

JlaGoparophast paborta

Ne 2

«BHenrHee cTpoeHUe

JOXIEBOTO  YEpBsl, €TO
nepeABIKCHUE,

Pa3IPaKUMOCTB.

JlaGopaTtopHas pabora

Ne 3

(110 YCMOTPEHUIO YIHUTEIIS)
«BHyTpeHHEEe  CTpOEHHE
JOXKJIEBOTO YEPBSI».

M3y4uTh 0OCOOCHHOCTH
YCIIO)KHEHHUSI B CTPOCHUH
KOJIbUATHIX YepBEM

Kak  Oouee
BBEICOKOOPTaHH30BaHHOM
TPYIIIBI IO CPABHEHUIO C

TJIOCKAMH "
KPYTJIBIMHU YEPBIMH.

Ha3piBath depThl  Oojiee  BBICOKOM

OpraHu3alliy  KOJbYATBIX YEpBEH 110
CPaBHEHHIO C KPYTJIBIMH.

PacniozHaBaTh mMpelncTaBUTENEH Kilacca
Ha pUCYHKaX, (poTorpadusx.
XapaKkTepru30BaTh YEPTHI YCIOKHEHHS
CTPOCHHUS CHCTEM BHYTPEHHHX
OpTaHoOB.

@dopmynupoBaTh BEIBOJ 00 YpOBHE

CTPOCHHS OPTaHOB YyBCTB

Iudposoit
Mukpockor,
nmabopaTopHOE
00OpyIOBaHUE.
(DIIEKTPOHHBIE
TaOJIHIIBL




6 . Tunm Momrocku (4 4)

Kiracc
JBycTBOpUaTHIC
MOJUIIOCKH

Cpena oOuTaHwsl,
BHEIIHEE CTPOEHHE Ha
npumepe 0e33y0KH.
Crpoenne u (QyHKUUH
CUCTEM BHYTPEHHHX

opranoB. OcoOeHHOCTH

N3yuuth ocobeHHOCTH
CTPOCHHUS KJacca
JIBycTBOpUaTHIC
MOJLTFOCKH

1

Paznuuate u ONIPEAEIIATh
JIBYCTBOPYATHIX MOJITIOCKOB Ha
pucyHkax,  ¢ororpadusx,

HaTypadbHBIX 00BEKTaX.

Iudposoit
MHUKPOCKOTI,
nmabopaTopHOE
obopymoBaHue.

OOBACHATH B3aMMOCBSI3b 00pasa KU3HM | Biakabie
0COOCHHOCTEW CTPOCHHUS JBYCTBOPYATHIX | MPENapaThl,

Pa3MHOXKCHUS 1 MOJLTIOCKOB. XapaKTepru30BaTh KOJUICKITUU
pasBUTHL Pons B YEePTHI MPHUCIIOCOOIEHHOCTH pakoBUH
PUPOJIE U 3HAYCHHE VTS MOJLITIOCKOB K Cpefic OOUTaHMsI.
YeJoBeKa.
JlabopaTopHast pabora Ne 4 DopMyTHpOBaTh BBIBOJ O POJU [MOJUTIOCKOB.
«BremHee CTpOCHHE TIBYCTBOPYATHIX MOJLTFOCKOB B [DJIEKTPOHHBIC
paKoOBUH BOJHBIX OJKOCHUCTEMaxX, B JKH3HH [TaQJIUIIBI
IIPECHOBOIHBIX u UeIIOBeKa. Y CTaHABIMBATH CXOJCTBO U
MOPCKHX MOILTIOCKOBY pasIuuds B CTPOCHUU  PaKOBUH
MoJuTIOcKOB.  CoOmromaTh  IpaBuia
paboTel B KabwHeTe, oOpalieHHs ¢
mabopaTOPHEIM 000PYIOBaHUEM
7 . Tun YnenuctoHorue (7 1)
Kitacc Hacexompre OOmTast XapakTepUCTHKa, |BBISIBUTH OCHOBHBIC 1 BrisiBisiTh  XapakTepHble Tipu3Haku ([‘epOapHBIHA
OCOOCHHOCTH BHEIIHETO  [XapaKTEPHbIE IPU3HAKU HACEKOMBIX, ONNCHIBATH MX TMPH |[MaTepua; —
CTPOCHHA. HACEKOMBIX BEBITIOJTHCHUN J1ab0paTopHON paboThI. |CTpOCHUE
Pa3Hoo0pasue poTOBbIX 'Y cTaHaBIMBATD B3aUMOCBS3b [HACEKOMOTI'O
opraHoB. CTpoeHHe 1 BHYTPEHHETO CTPOCHMSI U IIPOLIECCOB
(yHKIHIH CHCTEM KU3HEACSITCILHOCTH HACEKOMBIX.
BHYTPCHHHX OpraHoB. Habmonarts, ¢ukcupoBath
PasMHOKEHNE. pesyibTaTel  HAOMIONCHHMIA, JENaTh
JIaboparopHas pabota BBIBOJIBI. Cobmonatp TpaBmIIa
No 5 paboTel B KaOWHETE, OOpaImeHus ¢
«BHelIHee cTpoeHne mabopaTOPHEIM 000PYIOBaHUEM
HACEKOMOT0»




10 Tunsl pa3BUTHA Pasgutne ¢ HemonueiM | M3yunTh THIIBI 1 XapakTepru30BaTh THITbI Pa3BUTHS I'epOapHbrit
HACEKOMBIX MPEBpaICHUEM. Pa3BUTHS HACEKOMBIX HACEKOMBIX. MaTepHan
I'pynnsl ~ HaceKOMBIX. OOBACHATP  IPUHIIMIIBI — TUTIBI
PazButne ¢ TONHBIM KJIacCU(UKAIIMU HACEKOMBIX. pasBUTHS
MIpEeBpAIICHAEM. YcTaHaBnMBaTh CUCTEMATHYECKYIO HACEKOMBIX
I'pyrimet HAaCCKOMBIX. IIPUHAJIEKHOCTD HAaCEKOMBIX.
Pone  xaxolt  cranun BrIBiATS paziuyus B pa3sBUTUU
pasBHUTHA HACEKOMBIX HAaCEKOMBIX C IOJIHBIM
u
HETIOJIHBIM TpeBpalleHueM
8 . Tun Xopnoseie. becuepernnrie . Hagkmacc PeiOb! (6 1)
11 |Hagkmacc PIObL Ocob6enHocTr BHeNTHETO  |3ydnTh 0COOCHHOCTH 1 X apakTepru30BaTh ocoOeHHOCTH |BriaskHbIe
Oomias CTPOCHUSI, BHEIIIHETO  CTPOEHUS, BHEIIIHETO CTPOCHUS PBIO B CBSA3M CO  perapaThl
XapaKTEPUCTHKA, CBSI3aHHBIC c CBSI3aHHBIC c cpemoii oouranus. OcBanBaTh «PBIOBI»

BHCIIHEC CTPOCHUEC

0OUTaHUEM B BOJIC.
CtpoeHue v QyHKIIUH
KOHEeUHOCTEH. OpraHbl

0OKOBOM JIMHUH,
OpTaHbl ciyxa,
[paBHOBECHSI.

JlaGoparopHas pabota

Ne 6

«BHemnrHee cTpoeHHE U
0COOCHHOCTH
[epEBHKCHUS PHIOBI»

0OWUTAaHUEM B BOJIE.

préMBbI pabOTHI € OIIpEeIUTENEM
PKHUBOTHBIX.

BbIsBIATH YepThI
[PUCIIOCOOJIEHHOCTH BHYTPEHHETO
CTPOCHUSI PHIO K OOUTAaHUIO B BOJIE.

Habnronate u OIIMCHIBATD

BHEILIHEE CTpOEHHE u

0COOEHHOCTH MEPEIBIUKEHHS PBIO B
XOJIE  BBIMOJHEHUS

mabopaTOpHOM pabOTHI.
Co0uroaTh npaBuiia TIOBEICHUS B
KaOuHeTE, obOpareHus

mabopaTOpHEIM 000pPYIOBaHUEM




12 | Buyrpennee OnopHo-/BUTATEIIEHAS W3yunte  BHYTpEeHHEE 1 YcranaBnuBath B3aMIMOCBsI3b | BiakHbie
CTpOEHHE PBIO cucrema. Ckener CTPOEHUE PHIOKI. CTpOCHUS OTJICIBHBIX yacTel | penapaTsl
HETMapHBIX U TapHBIX cKeneTa pI6 1 UX QYHKIHIL. «PBIOBIY.
TITaBHAKOB. Crener BhISBIATE  XapakTepHble  uepThl | Mozenb —
TOIIOBB, CKENET Ka0p. CTPOEHMSI ~ CHCTEM  BHYTPEHHHX | CKEJeT PbIObI
OCO6€H}EOCTI/I CTPOCHHUS H OPTaHOB,
bynupii cncrem CpaBHUBaTH  OCOOCHHOCTH
BHYTPEHHHUX N
opranos, UepTh! Goree CTpoeHwUsI U (PYHKITHI BHYTPEHHUX
BBICOKOTO — OpTraHoB PHIO U JIAHI[CTHHKA.
OPraHM3AIMH PHG TTO XapakTepru30BaTh YEPTHl YCIOKHEHUS
CPABHEHHIO c OpraHU3aIHH PHIO
JIAHIICTHUKOM.
Jlabopatopnas pabota
Ne 7
(0 ycMOTpeHUI0
YUUTETIs)
«BHyTpeHHee cTpoeHue
PHIOBD)
9 . Knacc 3emHOBOHBIC, M AMuOUU (4 1)

13 |CtpoeHue XapaKTepHbIC YePTHI M3yuuTh YEePTHI 1 'Y cTaHaBIUBaThH B3aUMOCBS3b [BiraykHble mpemnaparsl
NesTeTbHOCTh CTpOCHHS CHUCTEM  |CTPOCHHSA cUCTEM CTPOCHHS ~ OPTaHOB M CHCTEM | 3eMHOBOIHBIEN
BHYTPEHHHX BHYTPEHHUX OPTaHOB BHYTPEHHHUX OPIaHOB OpraHoB ¢ uX (QyHKUMSIMH |
OpraHoB 3eMHOBOIHBIX TIO e MHOBOIHEIX 110 cpemoit obOutanms. CpaBHHBATS,
36MHOBOJTHBIX CpPaBHEHHIO  C obobmars HHpOpMALIO 0

KOCTHBIMHU
pBIOaMu.
Cx0JICTBO
CTPOCHHUS
BHYTPEHHHUX OPraHOB
3EMHOBOJIHBIX H PBHIO

CpaBHEHHIO  C

KOCTHBIMH pBI6aMH

CTPOCHUHM BHYTPEHHUX OPraHOB
amM(QuOuii U prIO, AETaTh BBIBOJBI.
Ompenenarts  4epTel Oojiee
BBHICOKOM OpraHu3aluu
36MHOBOJIHBIX 110 CPABHEHHUIO C
prIOaMu

10 . Kitacc Ilpecmbikaromuecs, wnu Penrruvm (4 9)




14

BryTpeHnHee
CTPOEHUE u
YKU3HEAESTEIbHOCTh
[1PECMBIKAIOLINXCS

CXOICTBO U Pa3IUIHsI
CTPOCHHS CHUCTEM
BHYTPCHHHX  OPTraHOB
[TPECMBIKAOITIXCS "
36MHO- BOAHBIX. YepThl
MPUCTIOCOOJICHHOCTH
[TPECMBIKAIOIITIXCS K
PKU3HU Ha CyIIIE.
PasMHoxeHHe U
pa3BUTHE.

3aBHCHMOCTh  T'OJJOBOTO
PKU3HEHHOTO IUKJIa OT
TEMIIEPATyPHBIX YCIOBUH

YepTHI 1
cUCTEM

M3y4uTh
CTpOCHHS
BHYTPEHHHX OpPTaHOB,
MPECMBIKAIOLIUXCS  TIO
CpaBHEHUIO c
3EMHOBOTHBIMHU.

Y craHaBIMBaTh B3aMOCBSI3b
CTPOCHHUS BHYTPEHHUX OPTaHOB H
CHCTEM OpIraHOB PENTHWINH, WX
(byHKIMI 1 cpebl OONTaHUS.

BrIsIBIATE 4epThl Oojiee BBICOKOM

OpraHU3allid  MPECMBIKAIOLIUXCS
[0 CPAaBHCHUIO C 3E€MHOBOJHBIMHU.
XapaKkTepu30BaTh MPOIIECCHI
Pa3MHOKEHUS u pa3BUTHS
NeTéHbIed  y
[TPECMBIKAIOLITIXCS.
Vcrnionb3oBaTh WHQOPMAIOHHEIC
pecypcsl JUTSt MOATOTOBKHU

[MPC3CHTALlUU MPOCKTa O rOJOBOM
PKNU3HCHHOM IIUKJIC peHTHJ’IHﬁ,

BraxxHble npenapaTsl
«ITpecMbIKatroecs»

3a00T€E O IIOTOMCTBE

11 . Knacc ITtumer (9 9)




15

OO01mas
XapaKTEPUCTUKA
KJlacca.

Buemnee crpoenue
MITHIL

B3auMOCBS3b  BHEIIHETO
CTpOCHUS u
MIPUCTIOCOOJICHHOCTH TITHI]
K ONIETY. THITBI TepheB
ux QyHKIUH. YepThl

CXOJCTBa u
pazau4aus MTOKPOBOB
[ITULl U PEITUIIAMN.

JlaGopaTopHas pabora
No 8

«BHellHee cTpoeHue
TITHITBI. Crpoenne

I[ICPLCB»

M3y4unTh B3aMMOCBS3b
BHEIIIHETO CTPOCHUS
158
MpPUCTIOCOOICHHOCTH
[ITUL] K ITOJIETY

XapakTepru3oBaTh 0COOEHHOCTH
BHEIIHETO CTPOCHHS NTHIl B CBS3U C
WX TIPUCIIOCOOJIEHHOCTHIO K TOJNETY.
OOBACHIATH CTpOCHHE W (QYHKIHUH
MEephLEeBOrO  TOKpPOBA  Tela  ITHI.
'YcTaHaBnMBaTh YEpPTHl CXOACTBA H
pasinuus  TOKPOBOB  NTHL H
[PENITUIIHM.

M3y4aTh ¥ OMHCHIBATH OCOOCHHOCTH
BHEIIHETO CTPOCHUSI NTUL B XOJ€
BBITIOJTHEHHUS JIAOOPAaTOPHOM PaOOTHI.
Cobmrogath  mpaBuia  pabOTHI
KaOWHETe, OOpaIeHUS C

mabopaTopHBIM 000PYAOBaHUEM

B

Uyueno  Iltuupl,
Ilepbs TITULBI,
MUKpPOIIpenapaThl

«IIepps nTHI




16

OmopHO-IBUTATEh-
Hasl CHCTeMa TITHI]

3MEeHEHUS CTPOCHHUS
CKEeJIeTa MTHI] B CBSI3H C
MPUCTIOCOOIEHHOCTHIO K
nonéty. OcoOeHHOCTH
CTPOCHUS MYCKYJIATyPhl U
e€ ¢pynkumu. [IpuarHb
CpacTaHus OTAEIbHBIX
KOCTEH CKeleTa MTHIL.

JlaGopaTopHas pabora
Ne 9

«CTpoeHne ckenera
MITHIBDY

M3y4uTh
OCOOCHHOCTH  CKeJeTa
MTUIBI, CBS3aHHBIC C
[OJICTOM.

'Y craHaBnuBaThH B3aUMOCBSI3b
BHEIITHETO CTPOCHUS M CTPOCHUS
cKkenera B CBSI3U c
MPHUCIIOCOOJICHHOCTBI0O K TOJETY.
X apakTepu3oBaTh CTpOCHHUE u
(hyHKIIMU MBIIIEYHON CHCTEMBI MITHII.
IM3y4aTh 1 ONMUCHIBATH CTPOCHUE
CKereTa OTHIBL B

mporiecce BBITTOTHEHHS

1abopaTOPHOH pabOTHI.
CoOmronaTh npaBmiia paboTH B

KaOuHeTE, obpameHuss ¢

ImaGopaTOPHEIM 000pPYIOBaHUEM

Ckener romy0s

12 . Knacc Mnrekornuratomue, wim 3sepu (10 1)

17

BHyTpeHHEE cTpoeHue
MJICKOITUTAIOITUX

OCOOCHHOCTH CTPOCHHUS
OIOPHOABUTaTENBHOM
CHUCTEMBI. YpoBeHb
OpraHu3aluy  HEPBHOU
CHUCTEMBI 110 CPaBHEHUIO
c JIpYTUMHU
IIO3BOHOYHBIMH.
XapakTepHsble
CTPOEHHUS
MUIIEBAPUTETBHON
CHUCTEMbI KOIIBITHBIX H
TPBI3YHOB.

'Y ClI0KHEHHE CTPOCHUS U
(YHKIIMA ~ BHYTPEHHUX
OpraHoB.

YEPTHI

JlabopaTopHas pabota
No 10

«CTpoeHne ckenmera
MITEKOTTUTAIOIIIAX)

M3y4uTh CKEJIeT U
BHYTPEHHEE CTPOCHHE
MJICKOMUTAIOLIUX.

OnwuckiBaTh XapakTepHbIe
OCOOCHHOCTH CTPOCHHS ¥ (DYHKITHI
OTIOPHO-/IBUTATEIHHON CUCTEMBI,
WCIIONB3ysl ~ MPUMEPHl  KUBOTHBIX
[Pa3HBIX cpell OOUTaHWUS.

[TpoBoaUTH HAOIIOICHHS u
(hbuKCHpPOBaTh WX PE3YNbTATHI B XOC
BEITIOJTHCHUSL JIA0OPaTOPHON paboTHI.

XapakTepnu3oBaTh 0COOEHHOCTH
CTpOEHUS CHUCTEM BHYTPEHHHX
OpIraHoOB MJIEKOTIMTAIOIIUX 1o

CPAaBHEHHUIO C PENTHIINSAMHU.
IAPTyMEHTHPOBATh BEIBOABI O

MpPOTrPECCUBHOM pa3BUTHH
MJICKOTIUTAIOIIUX.
CoOnromate  mpaBwia  pabOTHL B

KaOWHETEe, OOpaIeHUS C

ImaGopaTOPHEIM 000pPYIOBaHUEM

Biaxabie
[penapaTthl
«Kpomuk», ckenet
MJICKOITUTAIOIICTO

8 kiacce




Ne /it IleneBast ycTaHOBKa Kon-Bo |OcHOBHBIE BUBI nesrenbHocTUl I crionb30BaHKe
Tema Conepxxanue Ypoka 1acoB 00y4aIOLUXCS HA YPOKE/BHEYPOUHOM 000pynoBaHue
3aHATHU
1 . Opranusm yenoseka. O0muit 0630p (5 yacos)
1 |Kierka: cTrpoeHume, Ctpoenue opranu3MallzyuuTs CTpOCHHUE, 1 HaspiBaTh OCHOBHBIEC YaCTH KICTKU. MukpockoIn
xumudeckuit COCTaB |yenoBeka: KIETKH, XUMHYECKHH  COCTaB OnuchiBaTh QYHKIIUA OPTaHOUJIOB. 1 pOBOiA,
M KUSHENEATENBHOCTE \yoryr  opramer, cucremst [CIETKR TaK xKe OOLACHSTE OHSTHE «pepMeHT». MugponpenapaTH,
[IPOLCCCHI Pa3nuuate mpolecc pocta U mporecc PladOpPaTOPHOC
opraros. Merozter )KI;/IBHCZ[CHTCIIBHOCTI/I pasBUTHS. Po P Po 06Op1})/Z[OBI:1HI/Ie
M3y CHUS JKHIBBIX OnuchIBaThH MPOIIECC ACTEHHS KIETKH.
OpraHn3MOB: BoimonHATe  1a00paTOPHBIN OIIBIT,
HaOITI0IeHIE, U3MEPEHNE, HAOI0JaTh MPOUCXOSIINE SIBICHUS,
DKCIIEPUMEHT. (1)I/IKCI/Ip0BaTL PE3YIbTATHI Ha6JII-OIIeHI/I}I,
Jlaboparopuas pabora ACIIATh BEIBOJBIL.
No 1 «JleiicTBue ColOmrogath mpaBuia pabOTHl B KaOMHETE,
(hepMeHTa KaTanas3pl Ha obpaterms ¢
MEPOKCH] BOAOPOI» nabopaTopHBIM 000y IOBAaHHEM
2 (Txanu CtpoeHue opranuzmMaO000mHTE u 1 Onpenenarsb MOHATHA: «TKaHb» MHUKPOCKOTI
UEIOBEKA: KIIETKH, YTIIyOUTh 3HAHHUS «CHHAIICY, CHEHPOTIIHD). L poBoi,
MUKpOTIpenapaTsl

TKaHW, OPTaHbI, CUCTEMBI
OpraHoB. MeToibI
W3yUYCHHS KHUBBIX
OpTaHU3MOB:

HAOITI0ICHIE, U3MEPEHNE,

PKCIICPUMEHT.

yqamuxcs O pa3HbIX
BHUIaX H THUIIOB

TKaHCH YeJIoBEKa

HaspiBaTh THIIBI U BUJBI TKaHEH
[MO03BOHOYHBIX KHBOTHBIX.

PaznuuaTh pa3Hble BUILI U THUIBI TKaHEH.
OmnrchIBaTE OCOOCHHOCTH TKaHEH pa3HBIX
THUIIOB.

TKaHEH

UlaGopaTopHas pabota
Ne 2 «KneTku u
TKaHU TIOJ

MHUKPOCKOIIOM»

CoOuronath mpaBmiia oOpaIieHus ¢

MUKPOCKOITOM.
CpaBHHUBATH HWILTIOCTPAITIH B YICOHHUKE C
HATYpaJIbHBIMH 00BEKTaMH.

BEIMOTHATE HAOIOAEHUE C TIOMOLIBIO
MHUKPOCKOIIA, OIIMCHIBATH PE3YIBTATHI.
CoOmronaTe  mpaBuIiIa paboThI
B KabuHeTEe, 0OpaIeHus ¢
11abopaTOPHEIM 000PYIOBAaHUEM




2 . OnopHo-ABUTaTENbHAS cucTeMa (8 4acoB)

Ckener. Ctpoerne, [Omopa ¥ ABMKCHHE. M3yuuTh CTpPOCHHE, 1 HasrBaTh yacTu cKemeTa. Pabora c
COCTaB M COCIMHCHUC |OOopHO-IBUraTeIbHAS COCTaB M THITHI OnuceIBaTh dhyaKIIH ckenmera. |(MyJsbkoM «Ckenet
KOCTEH. cucreMa. MeTobl |COeIMHEHUS KOCTEH OnuceIBaTh CTPOEHUE TPyOUaTHIX KOCTei [1CJIOBCKay,
JlaGopaTopHas paboTa y3yuenus JKUBBIX 1 CTPOCHHUE CYCTaBa. madopatopHoe
Ne 3 «Ctpoenue OPraHU3MOB: PackpbiBaTh  3Ha4Y€HWE  HAJIKOCTHHIIBI, 06opynoBanHe s
KOCTHOM TKaHI HAOII0/ICHIE, U3MEPCHUE, XpAlla, CYCTaBHOW CYMKH, Ty09aTroro MPOBCICHI
JlaboparopHas PKCIIEPUMEHT BCIIICCTBA, KOCTHOMO3TOBOM  IIOJIOCTH, g?;:;g;HHH e
pa60Ti‘ Ne 4 «Cocras PKEITOr0 KOCTHOro Mosra. OOBSICHATH TaGIIHIBL ¥ IUTAKATEL
KOCTCH» 3HAUYCHUE COCTaBHBIX KOMIIOHEHTOB
KOCTHOW TKaHU. BBIMOIHATE 1abopaTopHbIe
OTIBITHI, PUKCUPOBATH.

CKeJeT ToJIOBBI U CkeneT TOJIOBBI n |3y4uth CTpoeHHE W 1 OnuceBaTh ¢ IMOMOIIBIO WILTIOCTpanuu  [PaboTa ¢ MyspKoM
TYJIOBHIIA TYJIOBHUIIA. Ckener |0COOEHHOCTH CKejeTa B y4ueOHHKE cTpoeHue deperna. KCKelIeT 4eI0BeKa

KOHEYHOCTEI. TOJIOBHI M TYJIOBHIIA HasrBaTh OTACIBI TO3BOHOYHUKA U YACTH  [DIIEKTPOHHBIC

Ctpoenue cKeneTa M03BOHKA. PacKkprIBaTh 3HAUCHUE YacTeH TaOJIMIIBI U IIAKATHI

MOSICOB KOHCYHOCTEH, M03BOHKA. OOBICHATH CBA3b MEXKIY

BepX- HEH W HIDKHEH CTPOCHHEM U (YHKIUSIMHU TTO3BOHOYHHUKA,

KOHEYHOCTEH IpyIHOMN KIETKU
Ckenet koHeuHOCTel |CKemer KOHEYHOCTEH |3ydnuTh CTpOCHME 1 Ha3rBaTh yacTi CBOOOIHBIX KOHEYHOCTEH U [PaboTa ¢ MyIspKOM
.p CrtpoecHme CKeJieTa [CKeJeTa MOsICOB U [MOSICOB  KOHEYHOCTEH. OnuceiBaTh ¢ |[«CKeNeT 4eIoBeKay

[TOsICOB KOHEYHOCTEH, |CBOOOIHBIX [TOMOIIbI0  WJUIIOCTpAMi B ydeOHHKE [DIEKTPOHHBIE

BepxX- HEH W HWKHEW [KOHEYHOCTEH CTpOCHHE cKeneTa KOHEUYHOCTEH. [TA0IUIIBI U TIIaKaThI

KOHEYHOCTEH. PackppIBaTh MPUYNHY Pa3IAIUs B CTPOCHUH

«HccrnemoBanue Mmosica HIDKHUX KOHEUHOCTEH y MYKYMH

CTPOCHUS IJICYEBOTO PKEHTITMH. BBISBISATE 0COOCHHOCTH CTPOCHHUS

[osIcay CKeJleTa KOHEYHOCTEH B X0J1¢

Ha6J'IIO,Z[eHI/IH HAaTypaJbHBIX 00BEKTOB




[TepBast moMouIb

npu TpaBMax:
PacTSDKEHUU CBS30K,
BHIBHXaX CyCTaBOB,

repejaomMax KOCTCH

Omnopa 1 JBIKEHHE.
OnopHO-IBUTaTEILHAS
cucTeMa.
[Ipodunaktika
TpaBMaTu3Mma. [lepBas
[MOMOIIb TPU TpPaBMax
OTIOPHO-ABUTATENbHON
CUCTEMBI

3yunts PUEMBI
[epBoil  moMmomM B
3aBHCHMOCTH OT BHJA
TpaBMBI.

Onpenenars TOHIATHA: «PACTIKEHHE»,
«BBIBUX), «TIEPEIIOM. Ha3zpiBath
[PU3HAKK  pa3IMYHBIX BHIOB TpPaBM

CycTaBOB U KocTed. ONUCHIBaTh NMPUEMBI
[epBO IMOMOIIN B 3aBHUCHUMOCTH OT BHJIA
TPaBMBL.

AHaIM3UPOBATh M 00001ATh HH(DOPMAITUIO
0 TpaBMax OMOPHOJBUTATENILHON CHCTEMBI
1 npuémax OKa3aHWd MEPBOM MOMOIIMU B
X0Je pa3paboTKM M OCYIIECTBICHUS
rogoBoro mnpoekra «Kypcel  mepBoit
[TOMOIIH JUTSI IITKOJTEHUKOBY

lPaGoTa ¢ MymsKOM
«CKeIeT 4emoBeKay
(DNEKTPOHHBIE
TaOJIULbI U TUTAKaThI

MBILLIIBI

Onopa 1 ABUKCHUC.

OHOpHO-Z[BI/IFaTeJ'IBHa}I

cucTeMa. MeToasl
M3Y4YCHUS JKHBBIX
OpTraHU3MOB:
HaOJII0ICcHHE,

M3MEpEeHHe, IKCIICPUMEHT.
[IpakTraeckas padbora:
«3yueHne pacmnoyioKeHus
MBIIIII]

C'OJIOBBD)

PackpbITh
(DYHKIIUH B CTPOCHHUS, a
TaKXKe paznuyuui
MEXIy TJIAOKAMH W
CKEJIETHBIMH MBITIIIIAMHU
YeIoBeKa.

CBA3b

PackpbiBaTh  CBA3b  (DYHKUIUHU u
CTPOCHUS Ha puMepe
pasnuIui Mexay IIAAKUMHU
u CKEJICTHBIMH MBILIIIAMH,
MUMHMYECKHMU MU KE€BaTEIbHBIMU
MBIIIIIAMH.

OnuChIBaTh C MOMOIIBID MIUTIOCTPAIUN B
YIeOHUKE CTPOCHUE CKEJIICTHOW MBIIIIIHL.
OnuchIBaTh YCIOBHS HOPMAaJIBHON pPabOTHI
CKEJICTHBIX MBIIIIII.

HazpiBaTh OCHOBHBIE TPYIITBI  MBIIIIL.
PackpriBath TIPUHIIATT KpETUICHUS
CKEJICTHBIX MBIIII] PAa3HBIX YacTel Tema.
BrISBIATE OCOOCHHOCTH PaCIONIOKCHUS
MUMHYECKHX W JKEBATEIbHBIX MBI B
xoJe

HAOIIOACHNS HATYPAIBHBIX 00BEKTOB

Muxkpockor
nudpoBoi,
MUKpOTIperapaTsl

MBILICYHON TKaHH.
DIEKTPOHHBIE

TaOJIHLIBI




PaGoTa MBI

Onopa 1 IBHKCHHUC

OHOpHO-Z[BI/IFaTeJ'IBHa}I

cucTeMa. MeToasl
M3YUICHUS JKHBBIX
OpTraHU3MOB:
HaOJII0ICHHE,

U3MepeHHe, SKCIIEPUMEHT

OOBSCHUTL  MCEXaHH3M|
PabOTHI MBITIIIT] 1
MPUYUHBI HACTYTUICHUS
yromieHus. CpaBHUTH
TUHAMHYECKYIO U
CTAaTHICCKYIO PabOTy
MBIIIILI.

Ornpeaensirb
«MBIIIIBIAHTATOHUCTHD?, «MBIIIIIBI-
OOBACHATE

CUHCPIUCTHD». YCI10BU4

ONITUMATBHON PAOOTHI MBIIIIII.

OmnuceiBaTh 1Ba BHAAa pPaOOTHl  MBIIIII.
OO0BACHATE MPUYUHBI HACTYIUICHUS
YTOMJICHHS MBILIIL] 5 CpaBHHUBATh

TMHAMWYECKYI0O W CTAaTUYECKyl0 paboTy
MBIIII] TI0 3TOMY IIPHU3HAKY.
TUTHCHBI

DopMynTupoBaTh npaBuiIa

(hr3MUECKUX HArpy30K

noustusiLindposas

mabopatopust o
(bu3nonorun
(maTymk cumomep)

3 . KpoBb 1 kpoBooOpamerue (9 gacos)

BuyTpensss cpena.
3HaueHUe
KPOBU U €€ COCTaB

TpaHcnopT BEIIIECTB.
BuyTtpennsas  cpena
opranmusma, 3HaYEHHE
eé MOCTOSIHCTBA.

KpoBeHocHast u
mUMQaTHIECKast CUCTEMBI.

Kposs.

UTumda. Mertonpl
M3y4YeHUS JKUBBIX
OpraHU3MOB:

HAOII0/ICHIE, U3MEPEHNE,

M3y4uTh BHYTPEHHIOIO

cpeny OopraHm3ma
JeI0BEKa, eé
CTPOCHHE, COCTaB U
(dyHKINH.

1

Omnpenenarb  MOHSATHS:

«rOMeocTas», «popMeHHBIE
PIIEMEHTHI KPOBUY, «ILIA3May, KAHTUTCHY,
«aHTUTeNn0». OOBSICHATH CBA3b MEXIY
TKaHEBOH JKUAKOCTBIO, IUMQOH H TIIa3MOM
KpOBH B opranusmMe. OnMrchBaTh QYyHKITAN
KpoBU. HazpiBaTh QYHKIMH SPUTPOIIUTOB,

TPOMOOITIUTOB, JICHKOIIUTOB.

Mukpockor
nudpoBoi,
MUKpPOIpENapaThl




PKCIICPUMEHT.
JlaGopaTopHas pabota
Ne )
«CpaBHEHHE KPOBHU
YeIIOBeKa c
KPOBBIO JIATYIIIKHY

OnuceiBaTh BKJIAJ PYCCKOW HAayKd B
pa3BUTHE METUIMHEI.

OnuceIBaTh c IIOMOILILIO
WJUTIOCTpAalMid B Y4eOHHKE MPOLECC
CBEPTHIBAHUS KPOBH U (DaroIuTo3.

BeimonHATh  J1abopaTopHBIE
HAOJIIONEHUS C IIOMOIIIBIO
MUKpPOCKOIa, (UKCHPOBATh

pe3ysIbTaThl HAOMIOACHNUH, eIaTh
BBIBOIBI.

Co0Ouroaath mpapuiia padoThl B
KaOuHETE, oOpameHust ¢

nmabopaTopHBIM 000PYAOBaHUEM

10 |Iswxenue kpoBu o  [I'paHcriopT BemecTB. |[M3y4nTh IPUYHHEL OnuceiBaTh ¢ MTOMOIIIBIO Lludposas
cocyaM. KposenocHas U |ABMIKCHUS KpOBU WUTIOCTpalluid B yueOHUKe maboparopus 1o
muMdaTHYecKasi CHCTEMBL. [[I0 COCY/IaM. CTpOEHHE CepIla 1 TPOTIece cepeuHbIX (PH3HOTOrHH
KpossiHOE  nmaBieHuUE U COKpAILICHU. (raTuuK
ysbC. MeTo/tbl H3yIeHHs CpaBHMBaThb  BUABI KDOBEHOCHBIX UCC)
PKUBBIX OPTaHH3MOB: COCYIIOB MEXITy co00#. OnrchIBaThH
HAOIIOICHHE, H3MEPEHHC, CTPOEHUE KPYrOB KPOBOOOPAILEHHMS.
PKCICPUMEHT. [Nonnmats pazianuue B
[IpaxTiaecias pa6ora MCTIONIb30BAHUH MTPIJIAraTeIbHOTO
«Onpeencrue Hcc, «apTepUANbHBIID MPUMEHHUTEIHHO K
CKOPOCTH KPOBOTOKA, BHITY KPOEH H K COCYIAM
«HccnenoBanue
pedIeKTOPHOTO
MPUTOKA KPOBH K
MBIIIITAM,
BKITFOUUBIITHMCS B
pabdoTy»
11 |Perymsauus  pabGotel |[KpoBeHOCHAs u |[M3yduth paboty PackpbiBaTh MOHATHS: «TpeHUPOBOUHBIH [ [dpoBas
cepalia M COCyIoB. [mmMdarnyeckas cepama ot b dexTy, lmaboparopus 1o
IIpenynpexnenne CHCTEMBI. Bpen (DU3HYCCKHIX HAIPY3OK 1 «(pYHKLIMOHAIbHAS npobay», |pusnonoruun

3a0osIeBaHuil cepaua
1 COCY/IOB.

rabaKoKypeHus. MeToabl
M3Y4YCHUS

BJIMAHWS HCTATUBHBIX

«AaBsIIasd IMOBA3Ka», <OKT'YT».




PKHUBBIX
HaOII0ICHHE,
n3MepeHue,
PKCIIEPUMEHT
[IpakTudeckas pabora:
«/lokazaTenbcTBO Bpea
Ta0aKOKypPEHUSD)

OpraHu3MoOB:

(hakTOpPOB OKpYXKAIOIIEH
Cpebl.

OOBSACHATH BaYKHOCTh
CUCTEMAaTUICCKHIX (m3nyecKkux
HATPY30K JIJISl HOPMAJILHOTO COCTOSTHHS
cepAua. Paznmuuate MIPU3HAKU
Pa3IUYHBIX BUJIOB KPOBOTCUCHUIA.

AHaJTH3UPOBATH u 0060011aTh
HH(POPMAIIUIO 0 MOBPEXKICHUSX

OpPTaHOB KPOBEHOCHOW CHCTEMBI |
mprémax OKa3aHHUs MEepBOW TMOMOIIH B
X071¢ TIPOTOSIKCHHS

(apTepuain-
HOTO JaBJICHUS)

paboTBl  HAaJl  TOTOBBIM
«Kypchl nepBoit oMoy Ass

IMPOCKTOM|

IIKOJIBHUKOB»




12 |O606mwenue no 'YKperuieHue 310pOBb4L. Bocrnutanne 6epexxHOTO 1 Pasnuuare npusHaku pa3nndHbix BunOB| Lludposas
teme 3 Brusuue Brusaue Qusndeckux OTHOIIICHUS K KPOBOTCUCHUM. mabopaTopus 1o
(hHU3MUECKUX YIPaXHCHUH  HA OPraHbl CBOEMY OnuceIBaTh C nomompio  |(pusronoruu
YOpOKHEHUH  Ha u CUCTEMEI 37I0POBBIO, wutrocTpanuiin B yuebuuke Mepsl  |(matuuk YCC u
ey [T, L pmemenmea | S [T
crcTeMy U3y4EHUIO Ja KpOBOTCUYCHMUS. ,Z[aBJIeHI/IH)

OpraHu3MOB: HaOIIOJICHUE, HpesMeTa. BLIHOIHITE OIIBIT _ 6pathb

M3MEpPEeHUE, YKCIIEPUMEHT. DYHKLMOHAIBHYIO npooy;

[[pakTuueckas padoTa: (DUKCUPOBATH PE3YNBTATHI, MPOBOIUTH

«DyHKITMOHATBHAS BBEIYUCIICHUS W JIeNaTh  OICHKY

CEPJICYHO-COCYTUCTAS COCTOSIHHSL Cepllla IO pe3yibTaTaM

Hp06a» OIIBITA.
CoOmronaTe  mpaBuiaa pabOTBl B
KaOuHETE, oOpareHust c
mabopaTOPHBIM obopynoBaHHEM.
AHaJTH3UPOBATH u 006001aTh
MH(DOPMAITUIO 0  MOBPEXKICHUAX
OpraHOB KpPOBEHOCHOM CHCTEMBI U
npruéMax OKazaHWs MEPBOM MOMOIIU B
XOJle TPONOIDKeHHMs paboThl  Hax
roToBeIM TpoekTOoM «Kypchl mepBoii
[TOMOIIIH IS
[ITKOJILHUKOBY

4 . lpixatenbHas cuctema (5 yacoB)

13 |CtpoeHue nerkux./[prxanue. M3yduTh CTpOCHUE 1 OmnrChIBaTH CTpOeHHNe nérkux  |[udposas
I'a3000MeH B jerkux ml/{pixarenbHas cucTema. TETKHUX U yenoBeka. OOBACHATh MPEUMYLIECTBA |1abopaTopHs IO
TKAHIX. ["a3000MeH B NIETKHUX H MEXaHU3M AJILBEOJIAPHOrO CTPOEHUS NETKHUX IO  HKOJIOTHU

TKAHSIX. Metonbl  [razooOmena. CPAaBHCHHIO CO CTPOCHHCM JIETKHX Y |(1aT4MK OKHCH
M3YYCHUS )KUBBIX NpCICTABUTENCH  APYrHX — KJIACCOB  \yryepona,
OpPraHU3MOB: HAOIIOJCHHE, MMO3BOHOYHBIX KHBOTHBIX.  |eyrcriopora,
M3MEepeHHe, IKCIIEPUMEHT. PackpeiBaTh poib TEMOTJIOOWMHA B BIAKHOCTH)

JlabopaTopHas pabota
Ne 6
BIBIXaEMOTO U

«Cocrasn

BbIJIBIXaCMOI'0 BO3ayXa»

razooOMeHe.

BuIMOTHATE  TA0OOPATOPHBIN  OIIBIT,
nenaTh BRIBOJ IO PE3yNIbTaTaM OIBITA.
CoOmrogath  TpaBmia  paboOTBI B
KaOuHETe, oOpareHus c

nmabopaTopHbBIM 000PYIOBaHUEM




14  |IeixaTenbHbie JIpIxanue. CchopmupoBats 3HaHUS OnwuceiBate  (yHkuuu nuadparmel.  |Lludposas
IBUKCHUS JlpIxaTenpHas 0 MCXaHH3ME Ha3wiBaTh Oprafbl, y4acTBYIOIIIHE nmabopaTopus 1o
cucTeMa. Bpen TbIXaTeIbHBIX B MIPOIIECCE JBIXaHMUA. (huznonoTUN
TabaKOKypEHHs. NBUKEHUMN, Pa3BUBATh BrITOTHATE TAOOPATOPHBIA OIBIT HA (maTuuk
MCTOHBI W3yUYEHHUS IIOHSTHEC TOTOBOM (I/UII/I H3TOTOBJIEHHON HaCTOThI
SKIBBIX OpraHu3MoB: [<Ta3000MEHY. CaMOCTOSITEIBHO) MO/IEIIN, IIBIXAHUS )
HAGTIOICHYE, HaOIIOAaTh MIPOUCXOISIINE ABIICHUS
\3MepeHe, 1 OTIFICHIBATH MPOIIECCHI BIOXA H
KCTIEPHMEHT. BBIJIOXA. Cobmonarh
JlaGoparopHas pabora Ne Tpasiia padoThI B
7 «JIBIXaTEITBHBIE kaOuHeTe, oOpaleHus ¢
nBwKenns»  Perynsims 1a00PaTOPHBIM 000PYIOBAHUEM
TBIX AHUS.
15 |bone3nu opraHoB ['uruena opraoB |[lo3HaKOMHUTBCS € PackpeiBath  TOHsATHE  <oKu3HeHHas|[{udpoas
TBIXaHHS neIxaHus.  3a0oJieBaHWUS |OCHOBHBIMHU BUIAMH EMKOCTD JIETKUX. maboparopus 1o
OpTaHoOB JbIXaHUS U HX 3a00JIEBAHUI OO0BSICHITH CyTh OMaCHOCTH PKOJIOTUU
MIPEaAYIIPEIKACHHUEC. OpraHoB  JbIXaHU:, 3a00JIeBaHUA TPHIIIIOM,
HpeKkoHHbIC BbIAIBUTH ITYTH TyOepKyNn€30M JIETKUX, pakom
TTETKUX.
3200JI€BaHUS W MEpPHl UX [3apPaKCHUS U MEPHI HazrBath (hakTophl, |(IaTYMK OKKUCH
PO IITAKTHKH. Bpen [mpodunakTHKH. CIIOCOOCTBYIOIIHC 3apaKEHUIO  |yTJIepo/ia)
Ta0aKOKYPCHHSL. TyOepKyIE30M JETKUX. nmabopaTopus 1o
[IpakTuuyeckas  pabora: HasbiBath MECpBI, CHIXKAIOIINUE |(hU3UOTIOTUU
«Ornpeneneuue BEPOATHOCTb  3apaXCHUA OONE3HIMH, |(gaTumk
3albUIEHHOCTH BO3IyXa» [EpEaaBacMbIMHU 1epes BO3NYX. \gacTOTBI
PackpeiBaTh Ccroco0 HCIIOJIB30BaHUS eIxanms)

¢dmooporpadun A7 TUArHOCTHKH
MAaTOreHHBIX HW3MEHEHUH B JIETKHX.

OOBIACHITE Ba)KHOCTh TUTHEHBI
TTOMEIIICHUI u JIBIXaTeIIbHOU
FMMHACTHUKH JIs 3[0POBbS YCIIOBEKA.
[lpoBoauTh OMBIT, (HUKCHPOBATH

pe3yabTaThl M JelaTh BBIBOA IO
pe3yibTaTaM OIbITa.

CoOmomaTh  TpaBUIIa
KaOuHeTe, oOpaleHus ¢

pabotel B

1abopaTOPHEIM 000PYIOBAaHUEM




5 . [InmeBapuTensHas cuctema . (7 4acoB)

16 |3navyeHue numu u [luTanue. M3y4nTh 3HaUEHUE U 1 Onpenenars MOHATHE |DJEKTPOHHBIE
eé cocTaB [TumeBapeHmue. CTpOCHHE (TUILEBAPECHUEY. OnwuceiBaTh c [Tabnuuel U
[TumeBapuTenbHas Pa3IMYHBIX OPraHoB [IOMOILBI0 WJUIIOCTPAlMi B Y4EOHHUKE [[LIaKaThI.
cHucTema. MeTonbl [nuilleBapeHUs. CTpOEHUE nuiieBaputensHon ([{udposas
N3yUCHHS KHBBIX CHUCTEMBI. nmabopaTopus 1o
OpPTaHU3MOB: HaspiBaTh byHKIIIH Pa3IUYHBIXPKOJIOTUU
HaOJroeHNe, M3MEpEHue, OpPTraHOB MUIIECBAPCHUS. (naTunk pH)
DKCTICPUMEHT. HasbiBaTh MecTa BIIAJICHUS
[IpakTuueckas padora: MUIICBAPUTEIBHBIX XKeles B
«Onpenenenne MUILEBAPUTEIBHBIN TPAKT.
MECTOIIOJIOKCHNA BrInosHITh OIIBIT, CpaBHMBATH
CITIOHHBIX JKEIC3» pe3yabpTaThl HAOMIOICHHUS C
OTIFICAaHHEM B YUCOHHKE
17 [[IumeBapeHue B [InTanue. PackpbIBaTh QyHKINU 1 PackpriBaTh ¢ynkumn  cironbl.  (Ludposas
poToBoii monoct U B [[lnmesapenue. CITIOHBI U JKEJTyTOYHOTO OnuceIBaTh  CTPOEHUE JKEIYJAOYHOM  |maGopaTtopus 1o
JKEITyIKE [TuieBapuTeIbHAS COKa ISt CTCHKH. HaspiBaTh AKTUBHBIE 9KOJIOTHH
cucTeMa. Metonp nporecca BCLICCTBA, JleHCTBYOlIHE Ha (narauk pH)
M3y qeHUA JKHBBIX [[THITICBAPCHIA. [UIEBOH KOMOK B JKEJIyIKE, U HX
OpraHU3MOB: (bynxumm.
HAGIIONIEH e, H3MeEPEHHe, BbInosiHATE 71a00paTOpHBIE OIBITH,
KCTIEPHMEHT. HAOI01aTh MPOUCXOSIINE SBICHUS
JlaGopaTopHasi paGota No W JenaTh BBIBOJ 1O pe3yJbTaTaM
3, 9 «JleiicTBHE HAOTFOICHHA.
(EMEHTOB  CIIOHBI  Ha CoOmromath  mpaBuia  pabOTBl B
Kpaxmaim»,  «JleficTBue KaOMHETe, 00paICHHS C
(bepMeHTOB mabopaToOpHBIM 000PYIOBAHIEM

PKETYJIOYHOI'O COKa Ha
OenKu

6 . OOMeH BemecTB U dHeprun . Buramuns! ( 3 9acoB)
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HopMeb! nutanus

IPanimonankHOE TUTAHUE.
Hopwmsbt u
[PEKUM MTUTAHUSI.
MeTonbl U3ydeHHUST KHUBBIX
OpraHU3MOB:
HAOII0ICHIE, U3MEPCHUE.
[IpakTraeckas padora:
«OmnpenencHne
TPCHUPOBAHHOCTH
opranuzma 1o
(hyHKIIMOHATIBHOMN Mpo0ey

'Y CTaHOBUTB
BaBUCHUMOCTH

MEXKITY THIIOM
eATEIbHOCTH
UeI0BEKA u

HOPMAaMH ITUTAHUS,
gepe3 OCHOBHBIC
ITOHSTHS:
«OCHOBHOM
«OOIIHH OOMEH.

ooMeny,

Onpenensartb  HOHITHS  «OCHOBHOM
oOMeH», «OoO1IHuH oOMeH».
CpaBHHMBATh OpPTraHW3M B3pPOCJIOTO U
peb&HKa 1Mo TOKa3aTeasIM OCHOBHOTO
oOMeHa.

OOBSACHAThL  3aBHCUMOCTH  MEXKIY
THUIIOM JEeITEIBHOCTH 4YEJIOBEKa U
HOPMaMHU ITHTAHHUS.

[IpoBoaUTH OlICHUBAaHUE
TPEHUPOBAHHOCTU OpraHU3Ma C
[TOMOILILIO (hyHKIMOHATHHOU

MPoObI, GUKCHPOBATH PE3yIbTATHI U

JIenaTh BBIBOJ, CPAaBHHUBAS
DKCIIEPUMEHTAIbHBIE JAaHHEIE C
PTaIOHHBIMHU

[{ndpoBas
nmabopaTopus 1o
(buznosorUn
(MaTYUK YACTOTHI
neixanms, YCC,
ApTepUATLHOTO
maBIICHUS)

8 Koxa . (4 qaCOB)|
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[PoJIb KOXU B
TEPMOPETYJIALUN

Ponmr  koxu B
TePMOPETYJIISLIUU.
BakanuBanue. OkazaHue
[1epBOIl MOMOIIM NPU
TETUIOBOM M COJTHEUHOM
yaapax

IPackpbIBaTh pOJIb
KOXU B
TEPMOPETYJISLHUN.
OnuceiBaTh  MPUEMBI
MepBOM IMOMOIIU MpH
TETIIOBOM u

COJTHEYHOM y1ape.

Knaccudumnupopatb MPUYUHBI
3a00/I€BaHUA  KOXH. HaswiBaThb
MIPU3HAKHU 0)KOTa, 0OMOPOKEHHUS KOXKH.
OmUChIBATE MEPHI, IPUMEHSCMBIC TIPH
0KoTax, oOMopokeHusx. OINUCHIBATH
CHMIITOMBI CTPUTYIIETO JIMIIAS,
YCCOTKH. HaswiBaTh MepbI
PO UIaAKTHKH MH(PEKITHOHHBIX
KOKHBIX 3a0oneBanuii. OrmnpeaensTb
MOHATHE «TEPMOPETYIISILIH.
OnucHIBaTH CBOMCTBa KOXH,
IO3BOJISIONINC en BBIIOJIHATH
(YHKIMIO opraHa TEepMOPETYJIISAINN.
PackppiBaTh 3HauUCHWE 3aKaJMBAHUS
ISl OpraHu3mMa.

OnuceIBaTh BUABI 3aKAIMBAIOIINX
MIPOTICTYD.

HaspiBaTh NMpU3HAKU TEIUIOBOTO YyAapa,
COJIHEUHOTO yJapa.

OnuceiBaTh OpUEMBI TEPBON MOMOIIH

Py TEIUIOBOM  YZape, COJIHEYHOM
yzxape.

IAHaIN3UPOBATh u 0000mmate
WHPOPMALIUIO 0 HapyLICHUAX
TEPMOPETYJISIINY, MOBPEKICHUAX

KOXXM M TpuéMax OKa3aHUsA MepBOU
MMOMOIIM B XOJ€ 3aBepIIeHHs paboTHI
Han npoektoM  «Kypcel  mepBoi
MTOMOIIH JTSI IITKOJTEHUKOBY

[udposas
mabopatopust o

(bmznoorun
aTInK
TeMITepaTypbl 1
BIIAYKHOCTH)

10 . HepBHas cuctema (5 qaCOB)|
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ABTOHOMHBIN OTHEN

HEPBHOI CUCTEMBL.
HeiiporymopanbHasiperysusy

OopraHusma

HeiiporymopaibHas
[PETYIIALNS TIPOIIECCOB 3HaYeHHE
PKU3HEACSI TeTbHOCTH

CHCTCMBI

M3y4uTh CTpOEHUE U

ABTOHOMHOM HEpPBHOM

Ha3wBath ocoOeHHOCTH paboTel  |[ludposas
AQBTOHOMHOTO ~ OTAeNla HEpBHOH [maGopaTopus 1o
CHUCTEMBI. (buznonorun
Pasnuuate c MOMOIIBI0  [MaTYUK
MIJITFOCTpAlun B y‘Ie6HI/IKe apTEpUaJIbHOIO
CUMIIaTHYCCKUIT u
MapacUMIIATHIECKUHA  TTOJIOT/IEIBI
AQBTOHOMHOI'O  OTJeJia HEPBHOM
CHCTEMBI o 0COOEHHOCTAM
CTPOCHHUSL. Paznuuate
MmapacuMIaTUYeCKui u
CUMIIATHYECKUH TOAOTAENBI IO
0COOEHHOCTSIM BITUSTHUS Ha
BHYTpEHHHE OpTaHbl.

OOBSACHATH Ha MPUMEPE PEaAKIUU Ha
CTpECC COIJIaCOBAHHOCTH PalOTHI
PKeNE€3 BHYTPEHHEM CeKpeluu U
OT/ICJIOB HEpPBHOM CHUCTEMBI,
pa3auuMe  MEXJy HEpPBHOH W
FYMOpPaJIbHOM  peryiduued 1o
00IIIeMy XapaKkTepy BO3JeHCTBUS Ha
OpTaHH3M.

BeImonHATH  ONBIT,  HAOMIONAThH
MTPOUCXOSIINE MIPOIIECCHI u
CpPaBHHUBATh MOJTyYCHHBIE
[PE3yNIbTaThl OMBITA C OXHUIACMBIMH
(omrcaHHBIMH B TEKCTE YUeOHHKA)

aBIICHUS
(myJnibca)

9 kiacce

Ne /i1

Tema

Conepxanne

[leneBas ycTaHOBKa
ypoka

Komn-Bo
JacoB

OCHOBHBIE ~ BWJIBI  JIEATENLHOCTH [Icroibp30BaHuUEe
00yUaIOLUXCs HA YPOKE/BHEYPOUYHOM |000pY/I0BaHHE
BaHSATHH

1 . 3aKOHOMEPHOCTH JKU3HH Ha KJIETOYHOM ypoBHE (10 1)




MHuoroobpasue
KJICTOK

O06001meHue panee
M3Y4YEHHOTO MaTepHaa.
MHor000pasue TUIIOB
KIIETOK:
CBOOOTHOKHUBYIITHE
0Opasyromme TKaHu,
MPOKAPUOTHI,

HyKapuoTHl. Ponb yu€HbIX
B U3yUYCHUU KJICTKH.

JlabopaTopnas pabora Ne 1
«MHOT000pa3ne KIEeTOK
bykapuot. CpaBHEHHE
[PACTUTEIHHBIX U
PKUBOTHBIX KJICTOK)

N3yunts

MHOT000pasue

KIJICTOK 3YKapHOT U
BBISIBUTh

51
0COOEHHOCTE HX

CTPOCHHS Pa3HBIX

apCTB

Onpenensrb OTIIUYNTENbHBIC
MpU3HAKK  KJIETOK IPOKApUOT U
pykapuot. [IpuBOomuTH  TpPHUMEPHI
OpTraHU3MOB MPOKAPUOT U IYKAPHUOT.
XapakTepu3oBaTh

CyILIECTBCHHbBIC MpU3HAKU
PKU3HEICATCILHOCTH
CBOOOMHOXKHBYIIEH  KIETKH |
KJIETKH, BXOJAILEH B COCTaB TKaHH.
Ha3bIBaTh AMeEHa YYEHBIX,
MOJIOKUBIINX  Hayalo HU3YUYCHHUIO
KJIIETKH. CpaBHUBAaTh  CTpOCHHUE

[PACTHTEIBHBIX U )KUBOTHBIX KIIETOK.
DuKCUpoOBaTh PE3YNIBTATHI
HAOJIOJICHUIA U IeTIaTh BEIBOJIBL.
Co0mronaTh npaBmiia pabOTH B
KaOuHeTE, obpameHuss ¢

ImaGopaTOPHEIM 000pYIOBaHUEM

Muxkpockorn
1 QpOBOii,
MUKpOTIpEnaparhbl.




hyHKIIUN

MemOpaHHBIE u
HeMEeMOpaHHbIC
OpTraHOU/IbI,
OTJIMYUTEIIbHEIC
0COOEHHOCTH 1754

CTPOCHUS U QYHKITHH

Briaensats " Ha3bIBaTh
CYILIECTBEHHbIE MMPU3HAKN CTPOCHHUS
OpraHOUJIOB.

Pasmuuate OpraHoOWIbI

pUCYHKE yUYeOHUKA.

KJIICTKH HAQ|

OOBACHATH (YYHKIIUN OTACTHHBIX

OpPraHOWJIOB B

PKU3HEICSITCIBHOCTH PACTUTEIBHOMN
u JKMBOTHOH

KJICTOK

XuMudeckue 0O606menHne panee |[M3yuuth B TUIIOB Pasnnuate W Ha3plBaThb OCHOBHBIE |MHKpPOCKOI
BCIICCTBA B KICTKE  |y3yqeHHOro MaTepuana. — [XMMHUUYCCKHIi HEOpPraHUYeCKHMe U OpPraHUYecKUe [[U(PPOBOH,
OCcOGEeHHOCTH [PA3HBIX KJIET BELIECTBA KJIETKH. naGopaTopHOE
XHMHYECKOIO COCTaBa OOBSICHTH (yHKumIn BOJIBI, (00OpYyHOBaHHE MO
N MUHEpaJIbHBIX BEIIECTB, OEIKOB
PKUBOHU KJIETKU U €T0 P H ’ ’ M3y HCHHIIO
YTIIEBOJIOB, JTUTII0B " XUMUYECKOTO
CXOZICTBO y
HYKJIEUHOBBIX KUCIIOT B KIIETKE. cocTaBa KIETOK
Pa3HbBIX THIIOB N
CpaBHUBATh XUMUYECKUNA COCTAB
KJIETOK.
KJIETOK JKUBBIX OPTaHU3MOB H TEJ
Heoprammieckue " HEXUBOU MIPUPOIBI, JIeNIaTh
OpraHMYECKHE BEIECTBA
BBHIBOIBI
KJIETKH.
ConepxaHue  BOJBI,
MUHEPAIbHBIX COJEH,
YTIIEBOJIOB, JTUNUAOB,
0CIIKOB B KIIETKE H
OpraHu3Me. Nx
(hyHKIUH B
PKU3HEESITeTbHOCTH
KIICTKU
CtpocHHE KISTKH CTpyKTypHBIE yactu |3y4uTh Paznuuath OCHOBHbIE yactu  |[ludposoii
KJIETKH: MeMOpaHa, GyHKIIH KICTKUM. HasbiBaTh M OOBACHATE  [MHUKPOCKOII
SO, LUTOILIA3Ma C OpPraHOUI0B KJIETOK, CYICCTBCHHBIC  IIPM3HAKK  BCEX  [UTOTOBBLIC
OpraHoMjaMu U BBISIBUTH ux 1acTCH  KICTKH. CpasnuBath MUKpOTpenapaThl
BKITFOUEHUSIMH. OTIUYUTENBHbBIE OCOOEHHOCTH KIIETOK PACTEHUH M
OpraHoupl KJIETKU U UX  [0COOCHHOCTH. PKHBOTHBIX




PasmHoxxeHue kiier- |PasMHOMKEHUE KIETKU M3yuuTh >KU3HEHHBI 1 XapakTepuzoBaTh  3HaueHue  pas-LludpoBoit
KU u MyTéM JCIICHUS — |IMKJI  COMaTHYECKO MHO>XCHUS KICTKU. MHUKPOCKOI
ed ob1ee CBOMCTBO KJICTKM Ha TIpUMEp CpaBHUBaTh  JleJIEHUE KJIETKHUTOTOBBIC

KH3HCHHBIN [IHKT KIIETOK neNAmmUxcs  KIETO [IPOKapHOT U 3YKAPUOT, NEIATh MUKpOIpenapaThl
OJTHOKJIETOYHEBIX U |KOPCIIKa JIyKa BbIBOJbLI HA OCHOBC CpaBHCHU.
MHOTOKJIETOYHBIX OnpenensaTb TOHATHS «KMUTO3» U
OpTraHU3MOB. (KJIETOYHBIN LIAKID.
Kierounoe neneHue y DuKCUpOBaTh pe3yabTaThI
[IPOKAPHOT — JEJICHUE HaOI0ICHUH, (dbopmynupoBartb
KIIETKW HazaBoe. Jlenenne BBIBO/IBI.

KIIETKH Y Co0utro1aTh MpaBuiia padoThI B
PYKapHOT. Muro3. KaOuHETe, oOpameHuss ¢
Da3pl MUTO3A. nabopaTopHBIM 00OPYIOBaHUEM
DKusHEHHBIH LMK OOBIACHATH MEXaHU3M
KIIETKU: uHTEepdasa, pacpeneneHusl  HACJIEICTBEHHOTO
MuT03. Paznenenne MaTepurana MEXITY JIBYMSI
KJIETOYHOTO COJEPHKUMOTO MTOYEPHUMHU KIJIETKAMHU y MPOKApHUOT
Ha JIBE TOYEPHUE KIIETKU. A OyKapuoT.
JlabGoparopHas paboTa HasbiBath u
Ne 2 XapaKTepPU30BaTh CTaIUU
«PaccmarpuBanue KICTOHOrO IUKIIA.
MUKPOIIPEIIapaToB C Ha6J’IIO,I[aTI: u OIIMCBIBATh
TETISIITAMUCS KIIETKAMI MENSIUecs] KJIETKH 10 TOTOBBIM
MUKpOIIperapaTam.
2 . 3aKOHOMEPHOCTH >KHU3HHU Ha O )TaHU3MEHHOM ypoBHe (17 u)

bakTepuu u BUpychl  |PasHooOpasue (hopm 3yauTh u 1 Brimensats cymectBeHnble  [[{udposoit
OpPTaHU3MOB: CYILIECTBCHHBIE MPU3HAKT OakTepui, |MuKpocKoIn u
0JTHOKJICTOYHBIC, MpU3HAKU [MaHOOAKTEpU U BUPYCOB. FOTOBEIE
MHOTOKJIETOUHBIE u [0aKTepui, OOBACHATH (Ha KOHKPETHBIX  \iykporpenaparsl
HEKJIETOYHBIE. I_II/IaH06aKTepI/II71 HpI/IMean) CTPOCHUE W 3HAYUCHHC 6aKTepr/'I,
bakTepun KaK [BUPYCOB Oaxrtepuit,  1MaHOOAKTEpWH M |jaGopatopHoe
OTHOKJICTOYHBIC BUPYCOB. Paccmarpusats 1 loGopynosanue s
Os/IEPHBIE  OPTAHHU3MBI. OOBACHAT TO PUCYHKY (ukcanun u
Bprc],I Kak yqe6Hm<a nporiecc
HEKJICTOYHAS




hopma JKU3HU.

OTIn4nTEIbHBIE

0coOeHHOCTH OakTepuil 1
BUPYCOB. 3HaUCHHE

MIPOHUKHOBEHUS BUPYCa B KIETKY U €T0
[Pa3MHOKEHUSI.

OKpaITUBaHU
OakTepHii o

OaxTepuii 1 BUPYCOB B [IpuBOAUTH IIPUMEPHI I'pamy
[IPpUpOJC 3a00jI€BaHMM, BBI3LIBAEMBIX
OaKkTepusIMU U BUPYCAMU
Pacturenpubiii  ero ([naBHBIC cBOiicTBa |YTIIyOHUTH u Brinensate u 0000mare  |[{udposoit
OpraHu3M Hu [pacTeHUi: 0000111aTh CYILECTBEHHbIE NPU3HAKK PACTEHMH  MHKPOCKOI U
0COGEHHOCTH aBTOTPO(PHOCTH, CYILIECTBEHHbIC W paCTUTEIHFHON KIIETKH. FOTOBBIE
HEeCIIOCOOHOCTD K [Mpu3HAKK PaCTCHUH U XapakTepru30BaTh OCOOEHHOCTH  \MHKpPOTIPENapaThl,
AKTHUBHOMY pacTUTEIBHOU [POLIECCOB JKU3HENIEATEJIBHOCTH  [mabopaTopHOE
[1EPCIBUKCHHUIO, KIICTKH. [pacTeHHH: MUTAHUA, 000pyIOBaHUE IS
PASMCLICHUE OCHOBHBIX nbIxanus, poToCHHTE3A, [PUTOTOBJICHUS
yacTeld — KOpHS U rmooera [Pa3MHOMXEHUS. BPEMECHHBIX
o B CpaBHHMBaTh 3HAYCHHUE MTOJIOBOTO U MUKpPOIIPENapaToB
ABYX pasHbIX Becronoro croco6oB
Cpeaax. [Pa3MHOXXEHUSI PACTCHUH, JEIaTh
OcobenHocTH BBIBOJbI HA OCHOBE CPaBHEHHS.
PACTUTENBHOM  KJICTKH: OOBSACHATH POJIb Pa3IUYHBIX PACTCHUH
[IPHUHAMTICKHOCTD K B KM3HU YEJIOBEKA.
DyKapuoTaM, HaJTMYue [TpuBOIHTE IpHUMEPBI
KJIETOYHOM CTCHKH, MCIIOB30BaHMSI YEIIOBEKOM Pa3HBIX
1acTua M KPYHIHBIX CII0CO00B Pa3MHOKECHUSI PACTCHHI B
BaKyOJICH. Crioco0b1 XO3SHCTBE U B

Pa3MHOXKEHHUSI PAaCTEHUM:
[mojoBoe M Oecrmolioe.
OCOOCHHOCTH  ITOJIOBOTO
Pa3MHOKEHUSI.

npupojie




Tunel  0ecroyioro
Pa3MHOKEHUS:
BEreTaTUBHOE, CIIOPaMH,

JICTIEHHEM KIIETKU
HaJBOC

IlapcTBO IrprlOB.
JInmaHuKy

I'puObI, WX CXOICTBO C
NPYyTUMHA
PYKapHOTHUYECKIMU
OpraHu3MaMu —

JIaTh XapaKTepUCTUKY
CYIIECTBEHHBIX
MPU3HAKOB CTPOCHUS
131

BeLIensaTs u

XapaKTepHU30BaTh
CYILIECTBEHHBIC MPU3HAKU CTPOCHUS
u MIPOIIECCOB

PKHU3HCACATCIBbHOCTHU

Ludposoit
MHKPOCKOIT 1
OTOBBIC




PACTCHHUAMH U
PKUBOTHBIMH  — u
OTINYNE oT

HUX.
Crieruduaeckre
CBOMCTBa rpuOoB.
MHoroobpasue u
3HaYCHHE TPUOOB:
MJIECCHEBBIX, MIISTOYHBIX,
Mapa3suTHICCKUX.
JInnraitHuKu KaK
0COOBIE CHUMOMOTHYECKHE
OpTaHU3MEI; X
MHOT000pasue u

BHAYCHUC

[IPOLIECCOB
PKU3HEICATCIbHOCTH
rpuOoB u
NTHITAaiHIKOB

rprOOB M JIUIIAHHUKOB HA KOHKPETHBIX
MprMepax.

CpaBHHBATh CTPOCHHE TPHOOB CO
CTPOCHHEM pPACTEHHUM, »UBOTHBIX H
JUIIAHHUKOB,  JIENaTh  BBIBOJBIL.
XapakTepru30BaTh 3HAYEHUE IPUOOB U
NMUINAMHAKOB UL TPUPOABI |
YeTIOBEKa.

OTMeuaTh  ONACHOCTh  SZIOBUTHIX
rpruOOB U HEOOXOAMMOCTh 3HAHUS
rpaBuiI coopa rpruboB B IpUpPOIE

MUKPOIIPETIapaThl
rpuooB,
repOapHbIi
MaTepuanl TpuOoB
Y JTUIIAHHAKOB

KVBOTHBIN OpraHusM
1 ero 0COOEHHOCTH

(OCOOCHHOCTH YKUBOTHBIX
OpPTaHHU3MOB:
MPUHAIIEKHOCTE K
DYKaproTaM,
reTepoTPO(HOCTD,

CIIOCOOHOCTh K
AKTHBHOMY
MepeaBKEHNIO, 3a00Ta O
[MOTOMCTRBE, MOCTPOIKa
JKUITHIIL
(reé3n, HOp). [lenenue
PKHBOTHBIX o
criocobam JOOBIBAHHS
MUIIA: PaCTUTEIHHOSIHBIC,
XHITHBIE, TTapa3uTHICCKUE,
Ma1aTbIIUKK, BCESTHBIE

BriienuTs

0000IINTH
CYIIIECTBCHHBIC
MMPU3HAKH CTPOCHUS 1
MIPOIIECCOB
PKU3HECATEIbHOCTH
PKHBOTHBIX

Br1nensaTte H 0000111aTh
CYIICCTBCHHBIC TIPU3HAKH CTPOCHUS
1 TPOILIECCOB KHU3HEACATEIBHOCTH
’KHBOTHBIX. Habmonats u
OIUCEHIBATH MOBEACHUE KUBOTHEIX.
HaspiBaTh KOHKPETHBIC IMPHUMEPBI
Pa3IMYHBIX JMKHX JKMBOTHBIX H
HanOoJiee pactpocTpaHEHHBIX
TOMAIITHKUX YKUBOTHEIX.

OOBACHITE poib Pa3IUYHBIX
PKHBOTHBIX B )KH3HU YEITOBEKA.

X apakTepru30BaTh CHOCOOBI MHTAHUS,
pacceneHus, MePEKUBAHUS
HEOJIarOMPHUSTHBIX yCIIOBUI u
[MOCTPOUKHY KHUIIUII dKUBOTHBIMH

BiraskHbIE
npenapathbl
PKUBOTHBIX
[PA3TUYHBIX TUIIOB

5 . 3aKOHOMEPHOCTH B3aMMOOTHOIIICHIH OPraHu3MOB | cpeabl (15 1)




VcnoBus xkU3HU Ha
3emie

Cpenst SKU3HU
OpraHW3MOB Ha 3emJie:
BOJIHAS,

HA3eMHOBO3IyIIIHA,
MMOYBEHHAas,
OpraHU3MEHHaSL.

Vcnosus JKU3HU

OpPraHM3MOB B Pa3HBIX
cpenax.

Okonoruueckue (HakTopsl:

aOMOTHYECKHE,
OHMOTHYECKHUE U
AHTPOTIOTCHHBIC

Jatn
XapaKTEPUCTUKY
OCHOBHBIM CpeIaM
JKA3HU

Boigenate uW XapakTepu3oBaTh
CYIIECTBEHHBIE TPU3HAKH  CpEJ
JKU3HU Ha 3emiie.

Hasbiath XapakTepHbIE
MpU3HAKK  OPraHU3MOB  —
oburareneit 3TUX Cpell KU3HU.
XapakTepu30BaTh YEPTHI
MIPHUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpelie uX OOUTaHUS.

PacrioznaBaTh 1 XapakTepru3oBaTh
9KOJIOTHYECKHE (PaKTOPBI CPEIBI

Hudposas
mabopaTopus 1o

JKOJIOTHH
(maTauk
MYTHOCTH,
BIIaXxKHOCTH, pH,
YIJIEKUCIIOTO
rasa u

KHCIIOPOa)
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JKOJIOTUUYCCKUE
MPOOJIEMBI B
ourochepe. OxpaHa
[TPUPOIBI

O06o0menne  paHee
W3y4EeHHOTO MaTepuaa.
OTHOIIIEHHE YeIOBEeKa K
npupojie B

UCTOPUH
UEIIOBEYECTRA.
IIpo6meMbl ouocdepsr:
WCTOIEHHE  TPUPOJIHBIX
[pecypcoB, 3arpsi3HEHHE,
COKpAIICHHE
OMOJOTHIECKOTO
pazHooOpasus. Pemenne
PKOJIOTHYECKUX TIPOOIIeM

ouocdepsr:
panroHaNbHOE
WCIIOJIb30BaHKE
pecypcoB,
MPUPOJIEI,
PKOJIOTHYECKOE
00pa3oBaHHE HACEIICHMUS.

oXpaHa
BceoOmiee

JlaGopatopnas pabota
Ne 6
«Or1eHka

OKPY>KaloIel Cpeab»

KadcCTBa

BbIsIBUTH OCHOBHBIE
PKOJIOTHUYECKUE
poOsIeMbl OHOChEpHI.
[IpoBecTn OIICHKY
KauecTBa
OKpYKaloIlei cpepl.

Brinenars u XapaKTeprU30BaTh
MPUYMHBI KOJOTMYCCKUX MPOOIeM B
orocdepe.

[TporHo3upoBarhb MOCIE/ICTBHUS
MCTOIICHUS TPUPOJHBIX PECYpCOB U
COKpAITICHHS OHMOJIOTHYECKOTO
[pasHOOOpa3wusl.

O0CyXaTh Ha KOHKPETHBIX

MprMepax KOJIOTHYECKUE MPOOIeMBbI
CBOEr0 peruoHa u Ouochepbl B
[[EJIOM.

|ApryMEHTHPOBATh

HEO0OXO0IUMOCTh 3aIUTHl OKPYXKArOIIeH
CpEeIbL,

COOJFO/ICHUS TPaBWJI OTHOIICHUS K
PKUBOM W HEXHUBOW  MPUPOJIE.
BeISBASATP M OLIGHWBAaTH CTETCHb
Barpsi3HEHUs] TTIOMEIEHUMN.

dukcupoBath pe3yIbTaThI
HAOMIONEHU W JeNaTb  BBIBOABI.
CoOmronate mpaBuia paboTHl B

KabwHeTe, OOpaIIeHIsI ¢

mabopaTOpHEIM 000PYIOBaHUEM

ILudposas
nmabopaTopus T10

PKOJIOTHH (IaTINK
BITQ)KHOCTH,
YIIIEKHCIIOro

rasa u

KHCIIOPOIQ)
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	Раздел 8. Пищеварение (6 ч)

	Раздел 9. Обмен веществ и энергии (4 ч)
	Раздел 10. Покровные органы. Терморегуляция. Выделение (4 ч)
	Раздел 11. Нервная система (5 ч)

	Раздел 12. Анализаторы. Органы чувств (5 ч)
	Раздел 13. Высшая нервная деятельность. Поведение. Психика (6 ч)
	Раздел 14. Железы внутренней секреции (эндокринная система) (2 ч + 1 ч на обобщение)
	Раздел 15. Индивидуальное развитие организма (5 ч)+1 ч на обобщение
	Биология 9 класс   68 ч/год (2 ч/нед.) Введение. Биология в системе наук (2 ч.)
	Глава 1. Основы цитологии - науки о клетке ( 10 ч.)
	Глава 2. Размножение и индивидуальное развитие (онтогенез) организмов (5 ч.)
	Глава 3. Основы генетики (10 ч.)
	Глава 5. Эволюционное учение (15 ч.)
	Глава 6. Основы селекции и биотехнологии (3 ч.)
	Глава 7. Возникновение и развитие жизни на Земле (4 ч.)
	3) Тематическое планирование

	5 класс
	6 класс
	7 класс
	8 класс
	9 класс


